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Abstract 
A readability survey was carried out on a wide selection of 
history books, using a computer program, ASTRA 3, developed for the 
study. The results showed that although the mean readability levels of 
textbooks provided for 12-14 year olds were appropriate to their 
readership, there were very large and seemingly random internal 
fluctuations. This, coupled with an observed lack of scalar 
correspondence between formulae, has implications for current practices 
in readability assessment. 
The responses of readers to readability fluctuations were next 
investigated, using one subjective measure and three behavioural 
measures, namely, children's subjective ratings, cloze procedure, 
reading rate, and stress reaction (Skin Conductance Response). 
Relatively low cost microcomputer based apparatus was developed for 
studying the latter two measures. 
It was found that average 12-14 year old readers were mble to 
perceive variation in difficulty in adjacent passages and these 
subjective ratings proved to be relatively good predictors of 
fluctuations in cloze procedure scores. A measure of redundancy based 
on cloze responses was also shown to be strongly related to children's 
subjective ratings of contextualised passages. No statistical 
relationship was found, however, between textual cohesion and either 
the subjective or the objective indices. These findings raise a number 
of questions of concern to writers and publishers of school text books. 
According to the cloze test, all the passages were at 
frustration level, although this is contrary to what would have been 
expected from the range of readability indices. Reading rate tended 
to increase, rather than decrease with difficulty, though in absolute 
terms the variation was slight. SCR responses tended to be labile and 
snowed substantial individual. differences. This part of the study 
opens up a number of questions about the appropriateness of different 
ways of examining the response of readers to specific 'text features 
that contribute to readability. 
In general, the findings in this interrelated series of studies 
show that a great deal of readability assessment is based on 
assumptions of dubious validity concerning the di5tributjon of 
difficulty within texts, the nature of relationships between different 
readability measures, and the ways in which readers actually respond to 
hypothesized difficulties. 
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INTRODUCTION 
The General Problem 
Children in the age range twelve to fourteen are in a particularly 
difficult period in their educational development. They are adjusting 
from a junior or middle school environment which still retains much of 
the maternal and 'child-centred' ethos of the infant school, to one 
which is relatively impersonal and 'subject-centred'. This is 
accompanied by a marked change in the text books used. Whereas the 
production of middle school books tends to be informed or influenced by 
practice in very early education, it is further or higher education 
which has traditionally provided the model for secondary school books. 
Certainly, above the middle school, study depends more and more 
heavily upon formal text books. Unfortunately the very term 'text 
book' daunts many children and encapsulates for some the essence of all 
they dislike in schooling - bookish values, tedium and compulsion. But 
it is not merely a case of the school environment somehow contaminating 
otherwise attractive text books. School books are not necessarily read 
with any greater zeal at home. This is not too surprising as most of 
them are 'non-net' books, that is, books which publishers do not even 
attempt to distribute outside the captive schools market. 
Many publishers have tried to lessen the fustian image of text 
books by immitating some of the superficial features of popular reading 
materials such as comics and magazines, using full colour illustration 
and novel typographic features for example. This appears to have had 
limited success. Children still seem to recognise, and avoid, the 
genre. 
Evidence from the Schools Council 'Effective Use of Reading' 
Project (Lunzer and Gardner, 1979) appears to support anecdotal 
evidence in suggesting that many school books are too difficult for 
their intended readership. Since the content of much school text, 
particularly history text, is not markedly different from that in 
readily assimilated story books, it is worth examining the textual 
characteristics of school books themselves to see just what it is that 
makes school books so much less readable. This would of course be an 
enormous research undertaking. The present research seeks to prepare 
the way for such an enquiry by illustrating some of the limitations of 
certain approaches to readability and exploring some additional 
approaches that could be of value. 
The purpose of this investigation is therefore to subject history 
texts to measures of readability widely used in education (for 
assessment of materials) and research (for inter alia the control of 
experimental materials). There are, however, no measures of 
readability which have not attracted considerable debate, and none 
whose results can confidently be accepted without question. For this 
reason a range of measures are used and compared in this study, and the 
extent of their common description of text is evaluated. Equal. 
attention is given to the critical scrutiny of these measures as to the 
educational implications of their results. 
History Text Books 
Just as academic traditions have influenced the approach of 
authors and publishers to secondary school teaching materials in 
general, it seems that the weighty scholarship of historians such as 
Gibbon and Macaulay may have provided a model for early school history 
text books. Certainly complaints about the educational quality of such 
teaching materials pre-date the modern educational revolution. E. E. 
Morris wrote the following in The Educational Times in 1875: 
"If history is of any use to any one, it is very -important that a 
taste for its study, and some insight into its true method, should 
be given at school. I believe that now, from their school lessons 
of history, many men only acquire a distaste for it, so dry has 
the ordinary manual seemed designed to make it. " (Feb. 1st 
1875, p. 249) 
But this was written a mere five years after the start of the 
state supported school system in Britain. Half a century later, this 
system, and the educational publishing to go with it, had undergone 
massive expansion and development. Nevertheless Jeffreys (1939) wrote 
a telling criticism of the writing standards of school history authors 
which included the observation that "It is salutary to remember, we are 
not altogether free from school text books which are 'written down' 
versions of university manuals. " (p. 3) 
It does not appear that the post-war reorganisation of the schools 
system brought rapid change in this respect, though there is evidence 
of a growing awareness of the importance of the text book, and a 
widening debate over its role and function in the school. In a report 
on the teaching of history written in 1950 there were: 
"wide disagreements about the way in which a text book should be 
used. ... Some teachers use 
[it] as a basis of the work of a 
class, and some treat it merely as an adjunct. " (Incorporated 
Association of Assistant Masters in Secondary Schools, p. 76) 
The Association expressed what was an enlightened view for that time: 
"The great objection to the relegation of the text book to a 
merely subsidiary role, is that the book can, if properly used, be 
the chief instrument of activity on the pupils' part. " (p. 77) 
Though it seems that they were not being 'properly used', the 
reading of the text book, either at home, or in the class, often 
"formed the basis of the lesson" according to the Association (p. 76), 
though some teachers only used them in class for their illustrations or 
to obtain source-passages. Whatever their classroom preferences and 
the merits of the available texts, the teachers in question were 
prepared to let (indeed to insist that) their pupils tackle the books 
at home. It is perhaps surprising to find evidence that recent 
practice may not be very different, for in those comprehensive schools 
studied by Lunzer and Gardner (1977) the most difficult texts right 
across the curriculum were those assigned for homework use. 
This evidence is difficult to reconcile with the view that text 
books are not for use in an unsupported environment and therefore do 
not need to be tailored to a particular readership. Even in 1950 this 
argument was given short shrift by the Association. "The defence that 
the book needs explanation usually means that it has been badly 
chosen. " (p. 77) 
Assumptions about the centrality and importance of print in 
schools, and indeed in society, have not gone unquestioned, however. 
In 1970 McLuhan concluded that "The handwriting is on the celluloid 
walls of Hollywood: the Age of Writing has passed. " (p. 14) McLuhan's 
pronouncement was somewhat theatrical, but it only exaggerated 
discernible trends. In schools an educational technology developed 
"whose emphasis was on audio-visual aids to the teacher - film, 
television, tape-recorders and so on. " (Rowntree, 1982, p. 1) Yet 
Barker (1974) held that of all subjects history was the least changed, 
"despite the colours and sounds of modern publishing and audio-visual 
aids. " (cited in Steele, 1976, p. 2) 
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r In 1975, Chaffer and Taylor pointed out that books were still 
the staple for school history teaching. These were not necessarily the 
traditional textbooks that had served for decades, however. 
Increasingly these have been discarded and replaced by a modern 
generation of texts, including "a proliferation of outline surveys - 
such as the Penguin and Longmans series. " (p. 83) At the same time the 
traditional patterns of subject teaching have been challenged. History 
is sometimes combined with other subjects, particularly geography, and 
taught as Social Studies or Humanities. Some of the new books, such as 
the Longmans 'Developing World' series, attempt to cater for this. 
Books such as these have been acquired in great numbers by scnools 
as is shown later in Chapter Four. Teachers clearly still perceive an 
important role for them. Indeed modern teaching methods, individual or 
group project work for example, may place greater emphasis on the use 
of books (as was suggested by the Association of Assistant. Masters) 
than either 'chalk and talk' or the teacher orchestrated audio-vsua l 
lesson. It remains important that the books children are expected to 
work from, at home and in the classroom or library, are readable for 
their intended age band. 
Current history books certainly appear less daunting than their 
predecessors. They are often soft-backed, bright and appealing in 
presentation. The present study, however, is an examination of the 
readability of the text itself. It is not limited simply to those 
features which are unique to, or prevalent in, history texts, though 
reference is made to such studies. On the contrary, evidence will be 
advanced to suggest that other materials may share some of the 
characteristics of the texts used in this study. 
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Same Key Concepts 
Fries and Traver (1940) pointed out that the Oxford Dictionary 
gave 12,425 different meanings to the 850 Words of Basic English. In 
use, context usually dispels any ambiguity. This is also the case with 
a number of terms used in the present research. In a number of cases, 
however, for example where there is a technical and a 'lay' sense, or 
where particular terms have been used differently by different 
authorities, some prior discussion is necessary. 
Readable 
Chambers Twentieth Century Dictionary defines readable as 
"legible: easy to read: interesting without being of highest quality. " 
(p. 1123) The word in its everyday use may indeed have the faintly 
pejorative overtone suggested by the last part of the dictionary 
definition, and may refer to any or all of the interacting features of 
text. Where the term is used in this study it will be in the second 
sense of 'easy to read'. 
2. Readability 
Researchers have in the past vied with each other to annex the 
term readability and to confine it to one particular feature or group 
of features. This has led to some confusion: 
"In all the earlier discussions of factors affecting ease and 
speed of reading, the term 'legibility' was employed. But since 
1940, certain writers have been using the word 'readability' for 
this purpose. For a time it appeared to be a broader term, and 
perhaps more meaningful. However with the advent of the 
readability formulas devised to measure the level of mental 
difficulty of reading material, we have the same terminology 
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employed with entirely different meanings. " (Tinker, 1963, p. 124) 
t is not clear whether T1nker, as he wrote this, had in mind 
Klare's seminal book on 'The Measurement of Readability', published in 
the game year. The success of the this and similar publications over 
the following decade may be gauged from a comment by Watts and Nisbet 
(1974) who complained that "essentially we are concerned with 
legibility. (perhaps readability would have been a better word to use, 
but it has been appropriated for a different use with the advent of 
readability formulae). " (p. 7. ) 
As early as 1950 however Klare had defined readability as 
"comprehensibility of style of expression and presentation in written 
material. " (p. 3) Chall (1958) defined it as "the sum total (including 
the interactions) of all those elements within a given piecc cf printed 
material that affects the success a group of readers have with it. " 
(p. 7) Since then there have been a number of attempts to define 
readability with varying degrees of technicality. McLaughlin (1968) 
adopts the less technical, 'everyday language' approach, with 
readability being "the degree to which a given class of people find 
certain reading matter compelling and, necessarily, comprehensible. " 
(p. 188) Hittleman (1973) seeks a psycholinguistic definition and 
proposes "that readability is a 'moment' at which time the readers 
emotional, cognitive, and linguistic backgrounds interact with each 
other, with the topic, and with the proposed purposes for doing the 
reading, and with the author's choice of syntactic and semantic 
structures. " (p. 785) 
As a technical term it has come to refer largely to formal, 
statistical properties of text - word familiarity, sentence length and 
the like. Indeed Rakes (1972) defines the readability of a text as 
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"the ease or difficulty of reading which may be referred to as a grade 
eve, equivalent or converted raw score. " (p. 3) 
3. Readability Formulae 
Readability formulae aim to predict and quantify the 
comprehensibility of a text for its intended readership. No account 
is normally taken of extra-linguistic factors such as graphic design. 
The methods used for quantification of readability are much the same 
for most formulae. Typically a series of criterion passages are 
selected. Usually those of McCall and Crabbs (1925, with lat=er, 
revisions) which have a set of comprehension questions appended to each 
passage. These texts have been widely adopted since . 
long use has 
established the mean number of questions correctly answered by children 
in different school 'grades' or years. To this extent they are graded 
passages. Within these passages particular text variables are 
identified and quantified. These may include variables such as average 
word length, number of polysyllabic words per N sentences, or 
monosyllables per hundred words. in some cases the analyst may 
determine the proportion of words in the passage to be found on a 
prepared list of 'familiar' words. Since there is no obvious limit to 
the number of variables which can be used, those which are found to be 
most predictive of the grade level of the passages are usually combined 
using a multiple regression equation. The readability formula thus 
devised may be applied to a text for which there is no grading by 
counting the variables in sample passages and inserting these values 
into the readability formula. This then gives an index of 
comprehensibility, for the text. 
4. Grade Level 
American children enter school at age six in 'grade one'. The 
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literature often refers to the grade level of the materials used in 
schools, and since many readability formulae are of American origin, 
the indices of comprehensibility are sometimes expressed as grade 
levels. In the present study the grades of interest are 7,8 and 9, 
i. e. 12-14 year olds. Where it is convenient to do so the terminology 
of grade levels is maintained in the following chapters. 
5. Objectivity and Subjectivity 
Elizabeth Anscombe points out that there are a number of meanings 
for the terms 'objective' and 'subjective' and that one should vow 
never to use them without clarifying what one means by them (Anscombe, 
1981, p. 48). Unfortunately any brief discussion of these terms is 
bound to be inadequate, while any adequate discussion is certain to be 
too long. To err on the side of brevity, objective will be taken to 
mean based wholly upon observation, that is, repeatable measurement 
open to independent confirmation and not unduly affected by opinion or 
prejudice. It will not be used to refer to some essentially 
hypothetical external and determinate truth or reality. 
Subjective will be taken to mean based upon personal judgement. 
Though such judgements can be unreliable or capricious, the term will 
not be used to mean, of itself, unreliable or capricious. 
6. Cloze Procedure 
Cloze procedure, or the cloze test, is the name that is 
customarily given to a form of reading test in which words are blanked 
out of normal prose (and usually replaced with a standard length line) 
and readers have to fill in the blanks. There are two forms of the 
test, one in which words are deleted systematically, commonly every 
fifth, seventh or tenth word, and one in which words are deleted which 
either have or are hypothesised to have certain properties, for example 
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satin origin or emotive value. The first form is known as 'structural' 
deletion, the second 'lexical'. In scoring a cloze test it is usual to 
count as one mark or point any response which matches the deleted word, 
and to count as zero any response which does not. There are (at least) 
two alternatives to this. Credit can be given for synonyms or 
'appropriate' words, or all the responses, right or wrong, can be 
analysed into prior or post-hoc categories. 
Word deletion tests of this sort appeared as games or puzzles for 
many years before there was any research interest in them, and they 
were used as teaching aids or exercises in pre-war classrooms. As with 
so many phenomena, they drew little attention until the intellectual 
apparatus had been developed which allowed them to be considered in a 
new light. In this case it was the concept of information in its 
technical sense. Wartime problems of communication engineering were 
the stimulus and in 1949 Shannon and Weaver expounded a mathematical 
theory of information which has underpinned all subsequent work in the 
field. 
The crucial concept, information value, is a mathematical, not a 
semantic concept. The amount of information that an observer obtains 
from, say, the result of a coin toss is less than that obtained from 
the result of the cast of a die, because the possible alternatives are 
fewer in the case of the coin toss. The outcome is therefore more 
predictable. 
In the case of natural language strings, the amount of information 
in a word in the string can be conceived of as being a function of the 
number of alternatives that can occupy that position in the string. 
This can be compared with the variation in predictability between the 
coin and the die. In the case of a language string this number is 
governed by syntactic and semantic constraints (Miller and Selfridge, 
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4 950). (At this point it should be re-emphasised that information is 
used here as a technical term and is not to be equated with meaning). 
Where these constraints limit the possibilities to one word ('a rasher 
of streaky ----- ? '), that word is said to be completely redundant. 
However there is almost always some possible alternative word, even 
though it may be improbable. The likelihood of that word following the 
string is known as it's 'transitional probability'. In the example 
given above, 'ham', though unlikely, has a higher transitional 
probability than 'goose'. The concept 'number of possible 
alternatives' as a representation of the amount of information in a 
word is therefore fairly crude, since unlike the sides of a coin or 
die, the alternatives are not equally probable. 
When Taylor (1953) showed that scores on a word deletion test were 
associated with reading difficulty (the easier the passage the higher 
the score), there was thus a promising theoretical framework at hand 
for reading researchers to use in their exploration of contextual 
constraint. Taylor introduced the term 'cloze' for the technique 
because he saw a similarity between filling in a deletion in a text and 
the Gestalt psychologists notion of 'closure', exemplified in the 
ability to imaginatively fill out a sketchy cartoon or 'close' the gap 
in an unfinished circle. Indeed McLeod and Anderson (1976) 
subsequently called a reading test based on cloze the 'GAP' test. 
However there is in fact little reason to believe that the process of 
filling in a cloze blank has anything to do with the essentially 
perceptual processes involved in extrapolating the missing parts of a 
line drawing, as Weaver (1977b) points out. It appears to be rather a 
cognitive process in which the knowledge the reader has of language, 
and indeed of the world in general, is activated by context cues in the 
text to enable predictions of the deleted words to be made. 
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7. Comprehension 
"Global definitions of comprehension, " writes Pugh (1978), "are as 
dangerous ... as global definitions of reading. " (p. 7k) Even the term 
'comprehension' brings with it a large amount of mental baggage, 
connotations and associations that can hinder rather than help in the 
clarification of the term. As Pugh points out, Quiller-Couch preferred 
. he term 'apprehension' (ibid. ), and perhaps its homonymic suggestion 
of foreboding is not entirely out of place. Rather than embark on a 
tour of suggested definitions a better starting point might be to ask 
wnat is normally meant by 'understanding'. 
Ryle (1949) pointed out that it is an achievement term rather than a 
process term. To say that one has understood something is to make a 
success claim rather than to describe a course of (mental) actor. 
Wittgenstein (1968) also points out that understanding is not an action 
cr process, and suggests what it is that has been achieved w ,, en tha 
claim is justified. This is knowing how to go on, how to proceed 
(pp. 60-61). 
Understanding is itself demonstrated by (that is not to say 
identical to) appropriate activities - for example weeping over a 
poignant news story, writing an angry letter about it to the Council, 
or correctly answering McCall-Crabbs' test questions on it. Sometimes 
doing nothing best demonstrates comprehension (as in not clapping at 
the end of the first movement in a symphony concert). The range of 
appropriate activities is as vast as the range of things that there are 
to understand. All but a small sub-set are poorly adapted to 
psychological or educational research because, for example, they are 
ambiguous, too fleeting, can not be scored or they do not fit into 
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thirty-five minute school periods. Indeed an important part of such 
research is the selection, devising, observing and interpretation of 
appropriate activities. Problems sometimes arise because these 
activities come to define comprehension, though they are necessarily a 
tiny proportion of the rich repertoire of behaviours by which 
comprehension is recognised in daily life. 
Once comprehension is recognised as an achievement term and not an 
intangible and complex internal state, it obviates the need to agonise 
over how comprehension tests can possibly represent it. For what it is 
that these tests do well or badly at is representing the many and 
variea ways in which comprehension is demonstrated and judged in 
everyday life. What readability formulae purport to do in predicting 
comprehension is to predict the outcome of particular activiti'_s, such 
as answering multiple-choice questions, which may or may not be useful 
inaicators of the potential for a wider range of appropriate responses. 
8. Frames, scripts and schemata 
Only a thoroughgoing behaviourist would be content to 1--t the 
question of comprehension rest at that, however. If comprehension is 
an outcome, a result, a legitimate question is of course, of what is it 
a result? Richgels (1982) argues that "reading comprehension can be 
described as the result of a successful interaction of a reader with a 
text, and schema theory and linguistic theory are valuable for what 
they have to say about the parties to that interaction" (p. 54). 
The development of schema theory received its impetus from the 
disappointments of the machine translation projects of the 1950s and 
1960s. In the early days Warren Weaver was able to say "When I look at 
an article in Russian, I say, 'This is really written in English, but 
it has been coded in some strange symbols. I will now proceed to 
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': ecode. '" (Weaver, 1955, cited in Hofstadter, 1979, p. 380). 
It was hoped that languages would be interconvertible by computers 
as readily as foreign currencies. Unfortunately it is' a now notorious 
fact that attempts to map from one language to another in this 
mechanistic way do not work. This is because the translator uses a 
great deal of knowledge of the world, of history, societies and 
culture, as well as of language, when he translates. Without this 
knowledge, a computer (or a person) is unable to choose sensibly 
between various translation options. A phrase such as 'the red witch 
hunt of the mid fifties', for example, could be rendered by computer 
translation as some sort of search for scarlet enchantresses of mature 
years. 
The computer translation projects were referred to above as a 
disappointment rather than a failure. They had in fact hooked 
something larger than they had been fishing for, namely the problem of 
storing and representing knowledge in a machine in such a way that 
parts of the knowledge 'structure' could be interrelated. These 
structures could then be brought to bear on problems such as that of 
producing natural language strings or 'comprehending' them (that is, 
being able to proceed appropriately, be it by printing a sensible reply 
to a question, providing a translation or by manipulating objects 
robotically). 
A knowledge structure of this type for any subject or topic is 
known as a schema. In human beings these schemata, or 'frames' as 
Minsky (1975) terms them, are themselves restructured by new input. 
Richgels provides a concise summary of the importance of knowledge 
frames drawing on the views of R. C. Anderson, an eminent reading 
researcher, and Schank and Abelson, two pioneering Artificial 
Intelligence researchers. 
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"Anderson (1977) emphasized the dynamic, constructive nature of 
schema use and described the role of schemata fn learning - how 
they serve as organizers for input and how without them new 
experiences would be incomprehensible. Schank and Abelson (1977) 
make a similar point about the usefulness of scripts in 
communication: 'What they do is let you leave out the boring 
details when you are talking or writing, and fill them in when you 
are listening or reading' (p. 41). What Schank and Ableson mean by 
a script is an event schema, 'a predetermined, sterotyped sequence 
of actions that defines a well-known situation' (p. 41). " 
The importance of schemata to comprehension is that they allow 
predictions, hypotheses and inferences to be made. In reading these 
are both linguistic and situational. Indeed Goodman (1967) even refers 
to reading as a psychologuistic guessing-game, that is, an activity 
(which may properly be described as a process) in which the reader 
makes hypotheses about upcoming text. Where expectations are 
unfulfilled, the reader may be 'miscued' or led into error which may or 
may not be corrected subsequently. The source of the miscuing can be 
factors in the text or in the reader's knowledge. As Richgels (ibid. ) 
states "meaning is neither in the message itself, nor in the 
comprehender's schemata in their abstract, pre-instantiated state, but 
rather is a result of a process that combines the two. " (p. 55). 
9. Coherence and Textual Cohesion 
In recent years a number of linguists, sometimes referred to as 
text-linguists, have become interested in units of language greater 
than the sentence (Dressler, 1978, provides a useful collection of 
papers, in which European text-linguists are well represented). They 
have addressed the question of what differentiates well-formed text 
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from a series of disconnected sentences, or what gives text its 
quality of coherence or cohesion. These two terms have been used 
interchangeably, which would not matter of course if they were used 
with the same sense. As they have not always been used to refer to the 
same property or quality of text however, there has been occasional 
confusion. For example the usage adopted by the Text Linguistics 
Research Group at the Abo Akademie in Finland is for coherence to stand 
for 
"all kinds of 'semantico-functional' phenomena which collaborate 
to give as output a functionally acceptable and adequate text ... 
'Cohesion' on the other hand is the term we use only for denoting 
the kind of textual tightness which is manifested by morpho- 
syntactic, lexical-similarity, and/or 'metrical' means (in a word, 
structural means) at the level of sentences. " (Ostman, 1978, 
p. 102) 
This approach has perhaps been less influential in America than in 
Europe. Irwin (1983), for example, in a study of children's textbooks, 
states that "for the purpose of [the] study, 'coherence is defined as 
the psychologically significant semantic links that tie individual 
sentences to adjacent sentences. " (p. 11) This is, in Ostman's terms, 
cohesion. 
Not every paper is as careful to define its terms from the 
outset, but there is a growing consensus concerning how these terms 
should be used. Coherence is generally reserved for the underlying 
bonds of the text, the "continuity of senses among the knowledge 
activated by the expressions of the text" (de Beaugrande and Dressler, 
1981, p. 84). The text has coherence if it has thematic integrity, if 
it makes sense in some possible world accessible to the imagination. 
Cohesion on the other hand is a less 'global' property, and the term is 
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used to refer to the surface level links in the text, the 'devices' 
which shackle clauses, sentences and paragraphs together. The 
publication in 1976 of Halliday and Hasan's influential book 'Cohesion 
in English' boosted interest in these cohesive 'ties', and provided 
reading researchers with a valuable new tool for the investigation of 
reading difficulty and the development of children's writing skills. 
Halliday and Hasan identify five types of cohesion, reference, 
substitution, ellipsis, conjunction and lexical cohesion. Each 
category except ellipsis contains words or word groups which are said 
to tie clauses etc. together. Reference for example, contains personal 
pronouns, 'he', 'they' and so on, as well as demonstratives ('this', 
'those') and comparatives ('identically', 'similarly'), similarly 
conjunction contains both words like 'and' and 'but', and connective 
strings like 'on the other hand' and 'in addition to'. Lexical 
cohesion refers to any word which is a collocate or a reiteration of 
a previous word in the text. It differs, however, from the others in 
that it is not a closed set of terms that could be enumerated. 
Substitution and ellipsis are two forms of the same cohesive 
relationship. Halliday and Hasan describe substitution as "a sort of 
counter which is used in place of the repetition of a particular item. 
For example, in 
My axe is too blunt. I must get a sharper one. 
You think Joan already knows? -I think everybody does. 
one and does are both substitutes: one substitutes for axe, and 
does for knows. " (p. 89) 
Ellipsis is defined as substitution by zero, as in 
Would you like to help put up the garden shed after dinner if the 
weather's f ine? 
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Yes. I'd like to. * 
[help] or [help to put up the garden shed] etc 
In the following chapters cohesion and coherence will be used with 
the distinction outlined above, following the useage of the Finnish 
school. In the analysis of cohesion used in Chapter Ten, not all the 
categories briefly described above are in fact used, for reasons that 
are fully discussed later. Where 'cohesion' is used as a variable 
label it should be treated as a convenient and apposite variable name 
rather than a claim that all the Hallidayan categories, let alone any 
none Hallidayan categories, are represented. 
Overview of chapters 
'. "he majority of readability studies are limited to one particular 
problem or aspect of readability and set aside questions that precede 
or arise from the problem studied. To this extent then they are 
'cross-sectional'. In a general sense the present research is also 
concerned with one question - are certain history textbooks appropriate 
to their intended readership. A number of issues arise from this 
however, and in pursuing these it is necessary to consider a series of 
related methodological and educational problems. In one sense then the 
programme of research that deals with these is a 'longitudinal' 
excercise. The overall strategy of the study is to move from the 
general to the particular jr. a series of steps progressively focussing 
down from broadly based survey work on a range of books, to 
experimental studies on individual passages of text. 
Chapter Two reviews the literature relating to general questions 
of readability and the validity of readability formulae. Literature 
relating more specifically to matters dealt with in subsequent chapters 
is then introduced in the relevant chapter. 
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Chapter Three reviews the development of automated readability 
formulae, in particular the computer program used in the present 
research, ASTRA 3. 
Chapter Four describes the first part of a readability survey of 
secondary school history text books for twelve to fourteen year olds. 
This covers the identification of the most popular twenty-five history 
texts published for this age range. Chapter Five is a study of the 
problems of sampling from texts such as these. The implications are 
then drawn out both for the present study and readability studies in 
general. Chapter Six concludes the readability survey by examining the 
reliability of the grade level predictions derived from the application 
of different readability formulae to the books analysed in the survey. 
The intercorrelation of the formulae are also studied, and the results 
of the analysis of the textbooks are considered in the light of these 
findings. 
Chapter Seven moves from the consideration of readability 
variations between books to the investigation of variations within 
books. Author consistency is investigated, the sampling problem is 
further illuminated, and questions are posed concerning the 
educational and psychological implications of text variability. 
Chapter Eight is an investigation of the extent to which the 
patterns of readability found in the experimental materials are 
perceived as representing difficulties by children of the age range for 
which they are intended. The relationship of this perception to 
behavioural response to the text is then studied in Chapter Nine, which 
includes a report on a cloze procedure experiment using nine fully 
contextualised passages. 
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Chapter Ten investigates the effect of contextual variation in 
readability on the reading rate of children reading screen presented 
text. The chapter examines further the relationships between the 
variables explored in the previous chapters, paying particular 
attention to the role of redundancy and certain factors of textual 
cohesion in affecting reader responses to text. Finally, the 
usefulness and practicability of a physiological measure of stress is 
examined in an exploratory study of stress reaction to the reading 
difficulty of passages of text. 
Chapter Eleven summarises the findings of the earlier chapters, 
interpreting them in the light of the limitations of the studies, and 
makes recommendations for the direction of further research in this 
field. 
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CHAPTER TWO 
DEVELOPMENT OF MEASURES OF READABILITY 
Some Precursors of Readability Research 
Interest in the formal properties of text can be traced as far 
back as biblical times. The final reduction of the fortress of Masada 
by the Romans in A. D. 70 marked the end of open Jewish insurrection but 
not of Jewish aspirations. It was considered important that the 
'masora', religious and cultural traditions, be maintained. Stewards 
of these, the 'Masoretes', were responsible for handing on to the next 
generation identical transcriptions of the scriptures. Literal 
accuracy was demanded and the Masoretes made counts of a number of 
textual elements for cross-checking purposes (Udny Yule, 1944, p. 7). 
Around 900 A. D. the Talmudists were making word and 'idea counts' as 
they had realised that frequency of occurence could be used as a guide 
in discriminating between usual and unusual meanings (I. H. Weiss, 1911 
[cited in Lorge, 1944, p. 5l44]). 
There is little evidence of further interest in the years between 
then and the nineteenth century. Nevertheless after the invention of 
printing there were certain developments which cumulatively exerted 
some, rather indirect, influence over the revival of interest in 
objective ways of characterising text. According to Cubberly (1920), 
Edmund Cootes' early 'speller', 'The English School Master' (1596), 
contained seventy-seven pages, of which no less than twenty were 
devoted to an alphabetic list of hard words with explanations. For the 
most part, however, "there was ... no attempt at grading, illustration, 
or the introduction of easy reading material, " until about the close of 
the seventeenth century when the illustrated primer with some attempt 
at grading made its appearance (ibid. p. 441). This was in fact the 
work of the Moravian bishop and teacher, Johann Amos Comenius, who 
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produced a series of simplified (and illustrated) Latin texts called 
'Orbis Sensualium Pictus' (The World of Sense Objects Pictured). These 
were very successful at the time of their introduction (1658) and for 
some two centuries thereafter. Indeed an American edition was 
published in New York in 1810. 
In 1762 Rousseau wrote 'Emile'. Part of the potent and 
influential philosophy it embodied was that elementary education should 
be tailored to the developing capacities of children. The approach 
adopted by Comenius was underpinned by this philosophy, which gradually 
permeated much of educational thinking, if not the actual practice, in 
Europe and America. 
"here was little to compete with the Orbis Pictus for over a 
century, then in 1774 Basedaw published 'Elementarwerk mit Kupfern', an 
elementary reading book illustrated with copper-plate pictures and 
intended specifically for children. (ibid. p. 438) Another landmark, 
this time in America, was Noah Webster's spelling book (1783). This 
contained not only graded lists of words, but graded reading lessons. 
Within a few generations there was a great number of 'spellers' and 
'readers' designed (or at least intended) for elementary use, and when 
interest in objective text assessment re-emerged in the nineteenth 
century its motivation was educational rather than religious, and its 
immediate concern was with children's reading. 
In 1840 "ease of understanding was considered in terms of 
vocabulary in the McGuffey Readers. " (Klare, 1963, p. 30) In 1898 
F. W. Kaeding made some attempt to relate vocabulary to reading 
difficulty by observing the frequency with which words occurred. 
However Kaeding's research was primarily concerned with the development 
of a shorthand system, though it is notable for its use of a corpus of 
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nearly eleven million words. Nevertheless it "established the research 
pattern of the use of word counts to develop lists of words in order of 
frequency of occurrence. " (Lorge, 1944, p. 5i45) 
The early twentieth century saw the publication of numerous word 
lists which were intended to provide a guide for teachers, authors and 
others concerned with children's reading material. Lorge (1944) lists 
eleven and refers to several more. These were based on free 
association studies of children's vocabulary, children's writing, 
spelling lists and word familiarity studies. One of the most 
influential of these was Thorndike's 'Teachers Word Book of 20,000 
Words' (Thorndike, 1932). This gave the frequency of occurrence of 
each word in print, and so provided an empirical basis for the later 
development of indices of readability incorporating this particular 
measure. 
Interest in sentence length as a stylistic variable began to 
attract attention towards the end of the nineteenth century. L. A. 
Sherman (1893) [cited in Inskeep, 1960] analysed sentences and 
commented on the relationship of sentence length to difficulty. 
Sherman's student Gerwig (1894) then made a quantitative study of 
sentence length as a stylistic indicator, an approach subsequently 
adopted by Yule (1939) as a tool of literary analysis. Kitson (1921) 
found that sentence length (in words) and word length (in syllables) 
discriminated between 'highbrow' and 'lowbrow' journals. Both were 
longer in the highbrow publications (Klare, 1963). 
It was not until the Chomskian 'revolution' in linguistics after 
the war, and with it the notion of transformational complexity, that 
the sentence variable, then provided with a powerful theoretical basis, 
received due attention (see, i or example the work of Coleman, 1964, 
1966,1968a, 1968b, and Fagan, 1970,1971), although it was 
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incorporated in many early formulae. However during the twenties and 
thirties, further work concerned with word frequency did provide more 
underpinning for readability research. The establishing of a connection 
between word frequency and word length was particularly significant. 
In 1930, French, Carter and Koenig, writing in the Bell System 
Technical Journal, reported that the hundred most frequent words 
accounted for three-quarters of a corpus of eighty-thousand words in 
five hundred telephone conversations. Zipf (1935,1949), in finding 
that word frequency decreased with an increase in word Length, 
formulated his now well-known 'Principle of Least Effort', in which he 
posits that an organism's tendency to minimise its energy expenditure 
is manifested in the tendency to shorten words which are used 
frequently. Klare (1963) points out that in fact Mata Bear (1927), in 
an unpublished Masters thesis, had found a close correlation between 
word length in syllables and frequency of useage, some time before 
Zipf's earlier work. 
In the fifties it was established that word frequency largely 
determines word familiarity (Noble, 1954). Familiarity effects were 
demonstrated in striking fashion by Howes and Solomon (1951), who 
showed that visual duration threshold was virtually a linear function 
of the logarithm of the relative frequency with which a word appears in 
print. This was checked by King, Ellison and Jenkins (1954), who made 
up words so that their frequency could be controlled by selective 
exposure to subjects. Once again there was a 0.99 correlation between 
the logarithm of the frequency and tachistoscopic recognition time. 
It is now recognised that while there may be hundreds of factors 
related to readability, a vocabulary factor and a sentence difficulty 
factor seem to be the most predictive of reading difficulty, with the 
vocabulary factor being the more important of the two (Brinton and 
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Danielson, 1958, Stolurov and Newman, 1959). Because of their 
predictive value, these variables generally figured even in the 
earliest attempts to devise practical readability formulae, well before 
research had elucidated some of the correlational links with causal 
factors in text difficulty. 
Readability Measures 
"For many years the cry of reading people has been that individual 
students in social studies classes should somehow have materials in 
keeping with their reading achievement... " Thomas and Montag (1966 
p. 22) 
This appeal, as Thomas and Montag note, goes back many years, and 
though 'social studies' is a very wide term in American useage, the 
problem, which has become known by the phrase 'matching texts to 
readers', encompasses the whole curriculum. The Bullock Report [A 
Language for Life] (1975) also emphasised the individual in stating 
that the "first task is to assess the attainment level of every child 
and provide each with reading material of the right level of 
readability. " (17.19) Readability research has been mainly concerned 
with a broader objective, the matching of texts to "a given class of 
people" (McLaughlin, 1968, p. 188). This need not of course be be a 
school-class or age-band (McLaughlin's work concerned newspaper 
reading) but from the outset readability research has concentrated 
largely on school materials and children's books. 
Lively and Pressey (1923) were among the earliest workers in the 
field. They took a special interest in science text books and the 
technical vocabulary that they contained, and posited that reading 
difficulty could be determined by reference to three text elements: 
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(i) number of different words (vocabulary range) 
(ii) weighted median index number (This was a value 
calculated from the frequency values of words in the text, as 
given in Thorndike's Teachers Word Book) 
(iii) number of words not on Thorndike's list of 10,000 common 
words 
Lively and Pressey tried these out on materials which they had 
subjectively rated. The first, vocabulary range, did not discriminate 
well between the text deemed difficult and that deemed simple. The 
third was a better predictor, but the frequency related variable was 
the best. (pp. 390-39'+) 
Washburne and Vogel (1928) were the first to express reading 
difficulty in terms of grade level, and the first to move away from 
subjective, impressionistic assessment of criterion texts. : Indeed they 
conducted a survey of over 30,000 children in the United States to 
determine which books children had read and how well they had liked 
them. The children were also given a verbal comprehension test. The 
grade rating of a book was the median of the test scores of those 
children reporting that they had liked it. Washburne and Vogel next 
investigated a range of text variables and finally produced a formula 
based on just four weighted elements: 
(i) number of different words 
(ii) number of prepositions 
(iii) number of words not on Thorndike's list 
U v) number of simple sentences 
(The text sample advocated was one thousand words, except for the 
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last variable where seventy-five sentences were used. ) 
This formula correlated 0.84 with children's reading grades on the 
criterion material. In 1938 Washburne and Morphett (Vogel and Morphett 
being the same person) produced a three factor version of this formula 
for primary school materials. 
A study by Gray and Leary (1935) was interesting because no less 
than eighty two variables were tried out, relating to vocabulary, 
sentences, and paragraphs. Only twenty one of these correlated 
significantly with the criterion however, and again it was found that a 
combination of a mere five of these was as good a predictor as all 
twenty one. Despite this effort the correlation with the criterion 
was 0.64, not nearly as good as Washburne and Vogel's results. An 
interesting finding however was that vocabulary was the most important 
variable for poorer readers (variables such as percentage of 
monosyllables and number of different hard words), while for better 
readers it tended to be sentence and paragraph variables (such as 
number of sentences per paragraph and number of complex sentences) 
[pp. 115-1231. 
In the years preceding the war, and indeed during the war, there 
were numerous other attempts to determine the best predictor variables 
and to combine them in a practical readability formula. These are 
reviewed in detail by Klare (1963). For present purposes however the 
examples given convey the flavour of this research, which set the 
pattern for the work leading to the readability formulae which are 
widely used today. 
Efficient and Modern Measures 
The number of formulae available now runs into three figures. 
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These include specialist formulae (for infant school or military use 
for example), and formulae devised for languages other than English 
(see Klare, 1975). In the period between the end of the war and the 
publication of Klare's 1963 review of research, a large number of new 
readability formulae were devised, several combining reasonable 
accuracy with ease of application. Some of these 'efficient' formulae, 
as Klare refers to them (p. 51) became popular outside research circles, 
being taken up by teachers, publishers, and librarians. These formulae 
have tended to be well represented in subsequent attempts to 
computerise readability measures, and are frequently used alongside or 
indeed instead of more modern (and sometimes less well known) formulae. 
The Reading Ease Formula developed by Rudolph Flesch (1948) is 
still probably the most widely used formula of all. It is applied to 
one hundred word samples and Reading Ease is 206.835 - (0.8'6 x average 
word length in syllables) - (1.015 x average sentence length in words). 
This gives an index which varies between 0 and 100, with 0 being the 
most difficult end of the scale. Results correlate at over 0.7 with 
the grades for the McCall-Crabbs criterion passages. This was modified 
by Farr, Jenkins and Patterson in 1951 by the substitution of a count 
of monosyllabic words for the full syllable count. The formula then 
became New Reading Ease = (1.599 x number of monosyllabic words in the 
hundred word sample) - (1.015 x average sentence length in words) - 
31.517. 
A number of attempts to improve the Flesch formula have been made. 
Powers, Sumner and Kearl (1958) recalculated the Flesch formula with a 
view to making it more accurate. The outcome formula is -2.2029 + 
(0.0778 x average number of words per sentence) + (0.0455 x number of 
syllables per hundred words). The result is the grade of a reader 
answering correctly half the questions on a McCall-Crabbs test passage. 
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Equally well known as the Flesch formula is the Dale-Chall formula 
(1948). This is also applied to one hundred word extracts, the formula 
being 3.6365 + (0.1579 x Percentage of words not on Dale's list of 
familiar words) + (0.0496 x average sentence length in words). This 
gives the reading grade of a subject obtaining half marks on the 
McCall-Crabbs test questions. This has been a less popular subject for 
computer automation as the use of a word list complicates and slows the 
program. 
The FOG formula, devised by Gunning (1952), is rather simpler, 
being average sentence length plus percentage of multisyllabic words 
(three or more syllables), multiplied by 0.4. A contemporary of 
Gunning, Spache (1953) produced a formula also based on the Dale word 
list specifically for primary grade reading materials. This formula 
has become very widely used, especially in the United States. 
Fry (1968) adopted a novel approach by devising a chart upon which 
a sentence and a syllable variable are plotted to give a grade level. 
This has been widely used, partly because Fry actively promoted his 
chart and waived royalties, and partly because, as Fry intended, it is 
relatively easy to use. The formula is applied to three passages of 
one hundred words long. The number of sentences in each passage is 
counted, and the average number for the three is plotted on the graph 
against the average number of syllables for the three. The grade level 
is read from a segmented line across the graph. 
McLaughlin (1969) devised one of two British readability formulae, 
and following Gunning's lead gave it a memorable name, SMOG. Samples 
of ten sentences are taken from the beginning, middle and end of the 
text to be analysed, and all the multisyllabic words are counted. The 
reading grade is then simply the square root of this count, rounded to 
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the nearest whole number, plus three. The other formula of British 
origin is as complex as SMOG is simple. Mugford's (1969) formula is 
based on the use of a chart and a points system. Words are categorised 
and points allocated to them using methods described by Mugford. A 
look-up table converts the points into a reading age. This formula has 
had very little attention but was incorporated into the readability 
study in the Schools Council Effective Use of Reading Project. 
FORCAST, a formula developed by Caylor, Sticht, Fox and Ford 
(1973) [see also Sticht, 1973] has no sentence length variable and no 
alternative correlate or measure of syntactic complexity. These 
workers however were primarily interested in adult literacy, 
particularly work related reading tasks in the U. S. military. 
Nevertheless as Harrison (1980b) points out, vocabulary variables do 
not correlate well with syntactic variables, and since the latter are 
believed to contribute around ten percent of the variance, to omit this 
is to lose predictive accuracy. 
Research in the field of readability has now grown to the point 
where a formidable body of literature exists. This has been examined 
in a number of reviews which provide either a general guide to the 
field or which focus on particular aspects of it. One of the pioneers 
in the field, Rudolph Flesch (1949) was concerned to point out the 
utility of research in readability to writers and to publishers, a 
theme taken up by Klare and Buck (1954). Chall (1958) assesses a 
number of studies undertaken in the previous thirty years. Klare 
(19b3) provides one of the most comprehensive guides to readability 
research in a book which itself stimulated further interest and 
research in the field. Klare (1975) went on to review formulae and 
related predictive measures emerging in the years after 1960. This 
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review covers recalculations and revisions of older formulae, new 
formulae, including those intended for special uses (including foreign 
languages), and manual and machine application aids. In the United 
Kingdom, Gilliland (1972), produced a widely read introductory guide to 
readability which was the only such book of British origin until 
Harrison's (1980a) book on readability in the classroom. 
Questions of Validity and Use 
inevitably the question of validity is among the earliest to be 
raised in any discussion of readability testing. The question of what 
is meant by validity, however, is a debate in itself. The Oxford 
English Dictionary refers to "the quality of being well-founded on 
tact, or established on sound principles, and thoroughly applicable to 
the case or circumstances, " thereby suggesting a choice of three 
frameworks for such a discussion, empirical, constructivist, and 
pragmatic respectively. 
Lindquist (1942), in the context of psychometrics, held that "the 
validity of a test may be defined as the accuracy with which it 
measures that which it is intended to measure, or as the degree to 
which it approaches infallibility in measuring what it purports to 
measure. " (p. 213) Edgerton (1949) is more utilitarian in his approach 
when he affirms that validity is concerned with "the extent to which a 
measuring device is useful for a given purpose. " (p. 52) Gulliksen 
(1950b) held that "the validity of a test is the correlation of the 
test with some criterion. " (p. 88) This is a very cautious, technical 
definition with an empirical rather than a theoretical emphasis. 
Cureton (1951) saw the validity of a test as being "an estimate of the 
correlation between the raw test scores and the 'true' (that is 
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perfectly reliable) criterion scores. " (p. 625) Here there is an 
assumption that some theoretical reality can be approximated. Cronbach 
(1960b) adopted a different approach again when he wrote "the more 
fully and confidently a test can be interpreted the greater its 
validity. " (p. 1551) This approach looks to a relationship between 
what is measured and broader theoretical understanding. More recently 
Lumsden and Ross (1973) suggested that "the fundamental validity 
question for test theory is what does the test measure? The validity 
problem is to discover how to characterise the systematic variance of 
the test in an acceptable way. " (p. 191) This is a broad definition 
which begs the question of approach or emphasis by its use of the term 
'acceptable'. 
The diversity of these essentially complementary approaches to 
validity, based as they are upon correlation, purpose, utility or 
interpretability, leaves many questions unanswered. Indeed Ebel 
(1961), refers to the "procedural pitfalls" attendant upon the use of 
'validity' as a 'catch-all' term. (p. 640) He summarises the conceptual 
problem in his observation that "it is an unhappy fact that the general 
conceptual definition of validity provides no firm basis for 
operational definitions of validity" (p. 642). 
In view of this it is tempting to follow the directions offered by 
the apocryphal Irishman, not to start from here. But even beginning 
with what Rippere (1974, p. 214) calls an "old-fashioned cookbook-type 
definition of 'validity'" i. e. the extent to which a test tests what it 
sets out to test, these difficulties are not wholly evaded. 
Readability measures (using the term in a broad sense) are used for a 
variety of purposes. Sometimes the purpose is to provide a 'grade- 
level equivalent' for a text. Sometimes it is to rank order a number 
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of texts, and occasionally the purpose is to control certain factors in 
an experimental group of texts. Cronbach (1969) argues that "since 
virtually no test is confined to a single purpose, it is illogical to 
speak of test validity. What one has to validate is a proposed 
interpretation of the tests, some interpretations are reasonably valid, 
and others are not". (reprinted in Bracht, Hopkins and Stanley, 1972, 
p. 89) 
A typical use of readability formula X, say, would be its 
application to three samples of text from a book in order to obtain the 
mean age level for which the book is suitable material in terms of 
reading difficulty. In practice this is to assume that three samples 
of the selected size are a good approximation of the mean. it is to 
assume that the age level that X gives is a good approximation of the 
'true' age level in respect of whatever it is measuring or indexing, 
and of course it is to assume that this latter is reading difficulty, 
or perhaps, comprehensibility. 
Manwiller (1954) lists a range of factors affecting the validity 
of readability formulae, factors which, he believes, have been 
insufficiently well researched. This list includes the problem of 
sampling, of comprehension criteria, the notion of grade level, and the 
variability of the text. B-" and large it is not the combined effect of 
these factors (as it were, the totality of the procedure using 
readability formula X) which has been questioned. The debate over the 
validity of readability formulae has been addressed primarily to the 
question of whether, irrespective of particular problems with 
individual formulae or applications, any tests of this (statistical) 
form can and do measure, or predict, comprehensibility. 
Page 2.13 
the crux of the problem is the question of prediction or 
measurement. Harrison (1980) develops Kintsch and Vipond's (1978) 
argument that while educators became increasingly interested in 
readability in the nineteen-sixties, psychologists became less 
interested in it. He suggests that educators use readability formulae 
rather as a doctor might use a thermometer, that is as a diagnostic 
aid, while psychologists have been more akin to medical workers 
interested in the underlying factors responsible for illness and 
health. 
Readability formulae are designed from the outset as statistical 
tools intended to be predictors of comprehension (usually in terms of 
test questions on a passage). Prediction, the use of index variables, 
is sometimes seen as 'theory-free', while measurement is regarded as a 
higher level activity insofar as it involves direct acqaintance with, 
and presumably understanding of, that which is measured. 
Prediction, in this context, is sometimes seen as utilitarian, the 
application of procedural 'know-how', while 'declarative knowledge', a 
body of statements about facts and their relationships, is the 
requirement for the evaluation of comprehensibility. Ryle's famous 
distinction between 'procedural knowledge', and 'declarative knowledge' 
(Ryle, 1949) had no element of heirarchy in it, yet as Stokes (1982) 
points out, procedural knowledge is sometimes regarded as low-status 
knowledge, while declarative knowledge is seen as high-status knowledge 
(for a refutation of this see MacKinnon, 1981). There appears to be an 
element of this in those, partly rhetorical, appeals to abandon a 
statistical approach to readability in favour of one that is said to 
tackle the 'real' or 'true' problems of readability. There is, 
however, no reason to surrender the intellectual high-ground, so to 
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speak, from the outset. 
Winkler and Murphy (1968) [cited in Hogarth, 1975, p. 272] 
distinguish between what they call 'substantive' and 'normative' 
dimensions in assessment. 'Substantive' refers to the knowledge an 
assessor must possess about the subject of assessment, while the 
'normative' refers to the ability to express a judgement in 
probabilistic form. Hogarth gives as an example the task of forcasting 
the weather. The trained meteorologist's assessment could be expected 
to result from substantive expertise. The statistician's assessment 
would be based on 'normative' expertise. A common criticism of 
readability formulae, that they are founded upon just a small 
proportion of the knowledge available about text difficulty, is a 
criticism with, as it were, a substantive perspective. Stael von 
Holstein (1970) had a group of statisticians compete with a number of 
substantive experts in both stock exchange and weather forcasting. The 
results of the normative experts were equal to those of the 
meteorologists, and only slightly worse than those of the stock market 
experts. Though such a limited experiment can of course provide no 
basis for a dogma that normative and substantive expertise is in some 
way equivalent or interchangeable, it does not support the view that 
substantive expertise is necessarily always better or more useful. 
This is a view, however, that is sometimes expressed along with 
the opinion that teachers are automatically substantive experts in text 
assessment, and that other readability assessing techniques are 
therefore superfluous. Manzo (1970) for example, in a paper that is 
severely critical of readability research in general, and readability 
formulae in particular, asserts that "an experienced teacher can 
predict the readability level of material about as well as the best 
readability formula" (p. 962). Manzo seems here to have unwittingly 
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afforded readability formulae the accolade of being as good as an 
experienced teacher - no small compliment, were his beliefs about the 
efficacy of teachers in this field to be true. Recently however 
Westermark and Crichlow (1983) reported a study which addresses 
directly the question of the effect of theoretical and what they term 
'situational', or practical knowledge of reading teaching upon 
teachers' estimates of readability. They found that 
"the results indicated that teachers who possessed theoretical and 
situational knowledge of reading were not more accurate than other 
teachers in estimating the readability levels of the selected 
passages, and that the accuracy with which teachers in all groups 
estimated the readability levels of passages decreased as the 
readability levels of the passages increased. " (p. 129) 
The evidence is that formulae are considerably better than 
individual judgements, which have been shown to be very unreliable 
(Jongsma, 1972). When pooled however, such judgements rank order texts 
in the same way as formulae (Klare, 1976a) Teachers often have limited 
substantive knowledge in this area, and what they do have may be 
applied idiosyncratically. By pooling judgements idiosyncrasies tend 
to cancel out, and individual knowledge is combined. By using 
readability formulae teachers are deploying, by proxy as it were, 
considerable normative expertise, which, as both Klare and von Holsten 
found, can provide the predictive equivalent of the substantive 
knowledge of an 'expert' group. 
In a paper which is important for its review of validity studies, 
Klare (1976b) discusses readability formulae under two headings, first 
the predictive validity of formulae, then secondly their validity as 
guides to the production of readable writing. He provides the 
following table. 
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Fig 2. a 
Two ways of Looking at the Validity of Readability Measures. 
Prediction of Production of 
Readable Writing Readable Writing 
Readability : Index Causal 
Variables 
Validity Correlational Experimental 
Check 
Fig. 2. a Two ways of looking at validity of readability 
measures. [from Klare (1976b), p. 130] 
Klare points out that, for example, the number of morphemes per 
hundred words may well be a cause of vocabulary difficulty. 
Coleman (1971) found a correlation of 0.88 between this variable and 
cloze scores. Despite this, number of morphemes has not found 
widespread use as a variable in readability formulae. Klare goes on to 
note that "other simpler (index) variables can do the same job more 
easily and/or reliably. Syllables per hundred words has been found to 
correlate 0.95 with morphemes per hundred words (Coleman, 1971), and 
can be counted more easily and reliably by computer. " (p. 131) 
Similarly Bormuth (1966) showed that the number of words per sentence 
correlates 0.99 with the complex syntactical measure, Yngve word depth 
(Yngve, 1960). Klare argues that because of the large number of 
formulae available, as well as the different criteria of comprehension 
used (multiple-choice questions, cloze-procedure etc), it is difficult 
to come to firm conclusions about predictive validity, but formulae 
have reported correlations with criteria of between 0.45 to 0.95, with 
computerised formulae lying toward the upper end of the range. 
Klare reviews research into the production, rather than the 
prediction, of readable text by examining thirty-six experimental 
Page 2.17 
studies, many of them theses, which studied the effect upon readability 
indices of rewriting material to make it easier to read. Changes were 
not confined to the index variables used by readability formulae. 
Nineteen gave positive results, that is, there was a significant 
difference in readability score between easier and harder versions of 
the test materials, eleven gave negative results, while six were 
inconclusive. In attempting to account for the diversity of results, 
Klare presents a diagrammatic model (reproduced below) developed from 
his scrutiny of the methods, experimental controls and conditions found 
in each of the studies. Those factors which appeared to interact with 
readability in the studies reviewed are boxed. 
it is Klare's contention that these factors may reduce he 
Fig 2. b 
r----" 
Reader Interacting 1 Context. 
Competence or 
with Material 
Interacting 
with 
Reader Ia The Interacting 
PerfoanTest 
with w 
Interacting 
with 
i Interacting Readability Reader 
Level of 
witA material 
Fig 2. b Some major factors interacting with readability measures 
in validity studies. [reproduced from Klare (1976b) p. 137) 
probability of obtaining significant differences in comprehension or 
retention because of readability changes. For example readability 
appears to matter more where motivation is less (as McLaughlin, 1966, 
showed), and motivation may be artificially raised in the testing 
situation. Similarly interesting content may 'wash out' readability 
effects in the experimental situation. Swanson and Fox (1953) made a 
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study of the validity of the Flesch formula and the Dale-Chall formula 
(against retention, comprehension and readership criteria) also using 
'easy and 'hard' versions of newspaper articles. They concluded that 
"one factor limiting these results is the relatively high interest 
... in two of the articles. The lack of differences in retention 
between easier and harder versions suggests that investigation of 
motivational factors is most crucial where individuals select what 
they want to read and learn. This does not gainsay the possibly 
greater importance of readability where individuals are required 
to read and study as in classroom and training situations. " 
(p. 118) 
The more trenchant critics of readability seem less concerned with 
these qualifications than with dismissing readability formulae out of 
hand. Manzo (1970) even entitles his criticism, somewhat prematurely 
perhaps, a 'postscript' to readability. Davison and Kantor (1982) hold 
that formulae "fail to give any adequate characterisation of 
readability, except in a purely statistical sense from which no 
particular valid conclusions can be drawn for creating readable text". 
(p. 207) Yet they base their criticism largely upon the failure to 
produce more readable texts that ensues from manipulation of the 
variables incorporated in readability formulae. But it must be causal 
not index variables that are manipulated (as Klare [ibid. ] stresses). 
To do otherwise is to twist the barometer needle and to hope for rain. 
Davison and Kantor are in fact rejecting a normative approach in 
favour of a substantive approach. They point out that workers such as 
Botel and Granovsky (1972), and Endicott (1973), have developed 
procedures for assessing the complexity of sentences based on "the 
actual grammatical features and meaning of the parts... " (p. 190) The 
Page 2.19 
suggestion is that such measures ought to be part of readability 
assessment, though no evidence is advanced to the effect that these 
have any more predictive power than Yngve word depths or sentence 
length. It is also argued that "a true measurement of readability ... 
is dependent not only upon measurable lexi"_al and syntactic factors 
but also upon a number of subjective factors. " (p. 190) The 
introduction of the word 'true' in this way is often the signal that 
redefinition rather than new fact or insight is being proffered (as 
Flew (19(5) points out wittily in his book 'Thinking about Thinking'). 
This is certainly so here, for Davison and Kantor are echoing 
Hittelman's (1973) description of readability as 'a moment' when 
factors in the reader interact with factors in the text (see Chapter 
One). Hittleman made it quite explicit that he was advocating what he 
termed a psycholinguistic redefinition, however. 
The objection to these views is not that they are wrong. On the 
contrary, there can be few educationalists or psychologists who doubt 
that the outcome of reading is the result of complex and subtle 
interactions between the reader and that which is read, or for that 
matter that these change in certain respects from moment to moment. 
But to call the psychology of reading 'the readability' of the text, is 
to do a disservice to both concepts. To risk an analogy, there is no 
doubt that (for any given circuit conditions) the performance of a car 
(in fuel consumption, or road holding for example) is an interaction of 
factors in the vehicle and in the driver, an interaction which changes 
moment by moment. The vehicles specification is none the less useful 
for that. Even those who speak in terms of the mystique of the man- 
machine interaction, emphasising an almost spiritual relationship (as 
literary commentators do for men and text), do not insist that the 
specification somehow include the skilfulness, mood and motivation of 
potential drivers in varying circumstances. 
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This is of course not to say that formula scores constitute a 
specification of a text, or that they give as clear a picture of 
potential performance, so to speak, as a vehicles specification does. 
Nevertheless as Klare (1981) notes, formulae can correlate in the . 
80s 
and low . 90s with the comprehension criterion on which they were based, 
and often maintain this level in cross validation. Klare goes on to 
point out that this is a remarkable performance compared to other, what 
he terms, "psycho-educational" prediction, "such as school grades, 
sales, or success on the job. " (p. 252) Despite considerable criticism 
readability formulae remain the most powerful single predictors of 
reading comprehension. Harrison (1980b) points out that "in British 
schools the issue of considering text difficulty in different subject 
areas is a relatively new one, and readability formulae can still offer 
useful information which it would be impossible to acquire so reliably 
and so readily in any other way. " (p. 131) 
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CHAPTER THREE 
DEVELOPMENT OF ASTRA 3 
Automated Readability Formulae 
Because of the objective nature of readability formulae, a number 
of attempts have been made to automate them. This has sometimes led to 
the development of entirely new formulae. Much research in this area 
has been undertaken in academic institutions, but there has also been a 
good deal of interest and useful investigation in technical and 
military establishments because of the need for benefits of 
comprehensible printed instruction and training materials suitable for 
personnel of varying levels of literacy. 
An early attempt to computerise readability formulae was reported 
by Danielson and Bryan (1963), but a more widespread interest in 
the automation of readability measures developed from about 1967 
onwards. The Automated Readability Index (ARI) (Smith and Senter, 
1967) was developed at Wright-Patterson Air-Force Base, and validation 
studies were reported by Smith and Kincaid (1970) and Kincaid and 
Delionbach (1973). In this ingenious early attempt a modified 
typewriter was connected to a 'Readability Index Tabulator', which 
counted the number of key-strokes and the number of words and sentences 
in the passage. 
Fang (1968) reported a computerised syllable counter which 
assisted in the calculation of the Flesch Reading Ease Score. This was 
an elaborate method which included numerous checks for the exceptions 
to the normal patterns of syllabification. Klare, Rowe, St. John and 
Stolurov (1969) also reported an attempt at the computerisation of the 
Flesch Reading Ease formula, while Coke and Rothkopf (1970) wrote a 
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relatively simple computer algorithm for determining syllables from a 
vowel count. 
Mockovack (1974) described the use of the PLATO IV educational 
computing system in Air Force technical training and a formula called 
PIRL. Kincaid and McDaniel (1974) invented a device called the 
Automated Flesch Count, incorporating an electronic metronome and 
counter. The passage to be analysed was read, not necessarily aloud, 
in synchronisation with the metronome. The device, it was claimed, 
allowed accurate calculation of formula factors to be done very 
speedily. 
In 1975 a number of computer based formulae were reported. Locke 
and Stuart (1975) produced a computer program which measured sentence 
length in words, and word length in letters rather than syllables. The 
text had to be punched on to IBM cards which allow for eighty 
alphanumeric characters per card. For analysis of units less than the 
full document arbitrary paragraph delimiters of up to eight characters 
had to be included in the prepared text. Coleman and Liau (1975) 
developed a formula which also used letters rather than syllables. In 
this case the index was based on letters per hundred words and 
sentences per hundred words. Barry and Stevenson (1975) automated the 
Dale-Chall formula, which uses a word-list, while Moe and Arnold (1975) 
computerised the Lorge and Fry formulae. Gary Bund of the U. S. Navy's 
Training Command reported a comparison between an Automated Flesch 
Count and a specially developed Navy Automated Counter (Bund, 1975). 
G. C. Crosby of the Admiralty Applied Psychology Unit suggested a 
similar development for the Royal Navy two years after (Crosby, 1977). 
By and large however, these American developments have not been taken 
up in the United Kingdom. 
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Few programs calculate more than two formulae. They are therefore 
of limited value for many research applications. In"addition many of 
the programs are machine specific and not readily transferred 
elsewhere. A number are concerned with specialist applications or 
somewhat obscure or untried formulae, e. g. Harris and Jacobson (1976). 
The most influential program in Britain has been STAR. This is an 
undated program that has not been published and which calculates only 
one formula, and one formula estimate. The program was developed by 
General Motors in the United States. In 1974 a program listing of STAR 
was provided by Klare for the Schools Council Project 'Effective Use of 
Reading' where it was substantially modified and developed by the 
University of Nottingham Cripps Computing Centre, though the name STAR 
was retained. (Cripps Computing Centre Unsupported Facilities Manual, 
Document U33, Part 9, undated). 
General Motors original program was written in Honeywell BASIC for 
the Honeywell 6000, and applies the Flesch Reading Ease formula to 
input text, plus an estimate of the Dale index based on a simple 
arithmetic transformation of the Reading Ease score (thereby dispensing 
with a word list). Cripps STAR was a rewritten version of this in 
FORTRAN to run on an ICL 1906. Other major changes involved the 
computation of additional formulae. These were FOG, SMOG, PSK, FJP, 
FRY graph coordinates and FORCAST. Later a formula of British 
devising, the Mugford formula was added. The Dale-Chall formula was 
calculated in an ALGOL 68 program developed alongside STAR by Susan 
Davies (Harrison, 1980b). 
It was initially proposed to use this version of Cripps STAR in 
the present study. However it could not be made available save in a 
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format which would permit the program to run but not to be read. The 
assumptions built into the program, and the algorithms themselves, 
could neither be assessed nor altered. This is of course inadequate 
for research purposes, since the program would be a 'black box', from 
which results would emerge that would have to be taken on trust. 
However the original General Motors STAR was kindly supplied by Klare, 
and a program called ASTRA 3 was developed from it independently at the 
Open University for the studies reported here. Significant features of 
its design and structure are given below. 
The Development of ASTRA 3 
The general design criteria for ASTRA 3 were formulated with a 
dual objective in mind. The first was to provide a research tool for 
the studies reported here. The second was to provide a simple analytic 
tool useable by non-computer specialists in schools, libraries and 
elsewhere. 
FORTRAN is not the natural choice of programming language for a 
program that must handle alphanumeric strings, since it was developed 
for mathematical and scientific applications (FORmula TRANslation). 
Indeed Harrison (1980b) describes it as "notoriously poor" in this 
respect. (p. 38) Some programming languages, notably SNOBOL (StriNg 
Oriented symBOlic Language), are designed specifically for the purpose 
of manipulating alphanumeric strings. Unfortunately SNOBOL is not as 
well known or as widely used as FORTRAN. Neither is it supported by 
most computer installations, including the Hewlett-Packard 2000F at the 
Open University. BASIC (Beginners All-purpose Symbolic Instruction 
Code) has better string handling facilities than FORTRAN and is more 
widely understood and implemented than SNOBOL. Introduced in 1966 for 
training purposes, BASIC has developed into a powerful and widely used 
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programming language in its own right, and dominates educational and 
schools computing. ASTRA 3 was therefore developed irr Hewlett-Packard 
TSB (Time-Shared Basic) by the present author in collaboration with the 
Open University Academic Computing Service. Appendix 3.1 gives a 
listing of the program. 
The majority of automated readability systems referred to above, 
including Cripps STAR, rely upon card input. That is, the passages to 
be analysed must be punched on to IBM cards and fed into a card reader 
by hand. Each card has eighty columns, each column taking a single 
alphanumeric character (spaces, punctuation, letters and numbers). 
This gives only ten to twenty words per card. (In the case of the 
longest book analysed in this study, some five thousand cards would 
have been required). This 'data deck' has to be sandwiched between the 
program cards and a few 'end cards', then fed in batches to the card 
reader. Results of the program run may be collected from a line- 
printer, usually within 24 hours. 
This method is not best suited to large scale text analysis, and 
is normally out of the question for those without easy access to 
sophisticated data processing facilities. Furthermore the card based 
technology has been disappearing over recent years in favour of 'key- 
to-disk' systems, where data is input directly from a keyboard to a 
magnetic storage disk. ASTRA 3 was designed to operate interactively, 
that is, the program is run directly from a teletype or Visual Display 
Unit keyboard, the passage to be analysed is typed in, and results are 
immediately printed out. In this way any errors may be corrected as 
they are detected. The program can also be run remotely from a 
terminal in a school or office. Indeed since it is in BASIC it can 
readily be converted for micro-computer use, and a pilot program is 
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Fig. 3. a 
GET-DATA1 
RUN 
DATAI 
? NOW THE WIND BLOWING FROM THE SOUTHWEST THE ENGLISH SENT 
? FIRESHIPS INTO THE CROWDED ROADSTEAD. THE SPANIARDS HAD 
? HAD NO TIME TO TAKE THE TROOPS ON BOARD AND THE SHIPS 
? OFFICERS IN ALARM HAD THE MOORING-CABLES CUT AND SAIL 
? SET AND THEN ALL THE SHIPS CLEARED OUT TO SEA. THE 
? WIND WAS FRESHENING AND THEY WERE DRIVEN ALONG THE 
? CHANNEL THE ENGLISH SHIPS FOLLOWING CLOSELY. THE BEATEN 
? SPANIARDS AT LAST TURNED NORTH HOPING FOR WHAT? ONLY 
? ABOUT FIFTY-FIVE OUT OF A FLEET OF A HUNDRED AND THIRTY 
? OF THESE SPLENDID SHIPS GOT HOME. 
DO YOU WANT TO MAKE ANY CORRECTIONS TO THE ABOVE FILE (Y OR N)? N 
DO YOU REQUIRE FURTHER INSTRUCTION? (Y OR N)? N 
DO YOU WANT A STORED TEXT OR THE ABOVE TEXT ANALYSED? ABOVE 
DO YOU WANT TEXT PRINTED? (Y OR N)? N 
DO YOU WANT MULTI-SYLLABLE WORDS PRINTED? (Y OR N)'? Y 
*** ASTRA3 *** 
------------------------------------------------------------------- 
MULTI-SYLLABLE WORDS 
3 FIRESHIPS 3 OFFICERS 
3 MOORING-CABLES 3 FRESHENING 
3 FOLLOWING 3 CLOSELY 
3 FIFTY-FIVE 
------------------------------------------------------------------- 
NUMBER OF SENTENCES- 5.00 
NUMBER OF WORDS- 93.00 
NUMBER OF SYLLABLES- 126.00 
AVERAGE SENTENCE LENGTH- 18.60 
AVG. SYLLABLES PER WORD- 1.35 
FLESCH INDEX- 73.34 
DALE INDEX- 7.65 
GRADE LEVEL EQUIVALENT- 7.7 
PSK INDEX- 5.41 
FOG INDEX- 10.45 
SMOG-H- 9.00 
SMOG-X- 9.48 
FJP NEW READING EASE INDEX 64.8008 
FJP GRADE- 9.0 
------------------------------------------------------------------- 
DO YOU NOW HAVE A STORED TEXT FOR ANALYSIS (Y OR N)? N 
DO YOU WISH TO AMMEND YOUR STORED FILE AND RE-ANALYSE (Y OR N)? N 
DO YOU WANT TO STORE THIS DATA ON FILE(Y OR N)? N 
DONE 
Fig. 3. a Example of ASTRA 3 input and output. 
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running on a Research Machines 380Z. 
Figure 3. a gives an example of input and output for ASTRA 3. 
(This is, in fact, the analysis of passage B from the text used in the 
studies reported in chapters eight, nine, and ten. It will be noted 
that punctuation that does not affect ASTRA 3 calculations, such as 
commas, need not be typed). 
In accordance with the design criterion of simplicity of use, 
technicalities are kept as unobtrusive as possible. The user has to 
give only two system commands (consisting of three words), and to 
respond to five questions, four of which require only aY (yes) or N 
(no) response. The two commands are 'GET-DATA', and 'RUN'. The first 
calls the program DATA from disk, and the second runs it. DATA creates 
a data file called ABOVE (so that the screen or teletype request for 
the ABOVE passage to be analysed calls this data file). The program 
prints a question mark as an input prompt, and the user types in the 
passage to be analysed from the teletype or Visual Display Unit 
keyboard. The passage is terminated by an asterisk, whereupon DATA 
then chains (automatically calls) ASTRA 3. 
ASTRA 3 counts the number of sentences in the input text, the 
number of words, and the number of syllables. The sentence count is 
based on a search for terminating punctuation followed by a space. 
Words are defined as strings of alphanumeric characters bounded by 
spaces, and a check is kept for occasions when the initial word in a 
sentence occurs at the left hand edge of the screen or teletype. (In 
this case it is not preceded by a space but by a 'linefeed'. ) Certain 
abbreviations, acronyms and numerical expressions are counted as words 
(e. g. BBC, 1982) but for syllable counting purposes need to be input 
either fully spelt out or, if the abbreviation itself is normally 
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pronounced, in a 'dummy' format which will clearly give the correct 
count (e. g. BoBoCo). 
The syllable count depends upon the identification of vowels and 
vowel combinations. This is a relatively slow procedure, and the 
program can be made more efficient by checking the length of the word 
first. The overwhelming majority of words of three letters or under 
are monosyllables. ASTRA 3 therefore assigns one syllable to words of 
this length, entering its vowel counting routine only on words of four 
letters or more. 
In attempting to secure the greatest overall accuracy, this 
routine is the outcome of a number of compromises. For example in 
STAR, words containing more than one vowel, and ending in 'LED' or 
'LES' preceded by a consonant, lose their final syllable. Words such 
as 'RATTLED' and 'PICKLED' are counted as monosyllables. In the 
development of ASTRA 3 this was 'corrected', only to cause an over 
counting of the syllables in words like 'CALLED' and 'ISLES'. 
Empirical trials established that words of the latter form predominated 
(at least in the history texts being used), therefore this modification 
was abandoned. However ASTRA 3 differs from STAR in counting as 
syllables the endings 'TED' and 'DED'. This change was made because 
very slight but persistant inaccuracy was resulting where passages used 
the past tense. For example Cripps STAR undercounts by one syllable 
the passage in Fig. 3. a. This could have had a cumulative effect over 
extensive analysis of history texts. 
Morphemic considerations sometimes govern the number of syllables 
that are pronounced. ASTRA 3, like its predecessors, is unable to 
identify morphemes, and has no knowledge of culture or convention. It 
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therefore overcounts the syllables in 'milestone' (by counting the 
medial 'e'). It undercounts them in 'minestrone' (by dropping the 
trailing 'e', just as it correctly does for 'milestone'). It cannot 
differentiate between 'embed' and 'cubed', nor even between 'fruit' and 
'ruin'. In a passage of one hundred words however, a good proportion 
of the words are short, high frequency words which very rarely 
represent any problem for the program. Of the remaining words a very 
small proportion have features that lead to the over or under counting 
of syllables. 
Harrison (1980b) reports a comparison of the syllable counting 
algorithm in STAR with that devised by Coke and Rothkopf (1970). The 
latter plotted the number of syllables in one hundred words (determined 
by human analyst) against the number of vowels in the words. A 
straight line was fitted to the plots using least squares, allowing a 
formula for estimating the number of syllables from the number of 
vowels to be produced. The comparison with the algorithm in STAR 
showed that they were "in fairly close agreement [I underestimating by 
1.1 % the number of syllables in the corpus. " Harrison (1980b, p. 36) 
Experience with ASTRA 3 over a large number of passages suggested 
that the syllable count was accurate to plus or minus one syllable in a 
hundred word passage. During development a trial was conducted to 
determine the effect of this level of inaccuracy in the syllable count 
upon the computed readability of a test text. 
Ten 'sentences' were analysed, each sentence consisted of a two 
syllable word repeated ten times. These were then analysed again with 
a single syllable dropped from the count. The Flesch Reading Ease 
grade changed by 0.1 of a school grade, the PSK Index by 0.05 of a 
grade and the FOG and SMOG formulae remained the same. The Standard 
Page 3.9 
Error of the formulae themselves varies between 0.75 of a school year 
for the Flesch Reading Ease formula and 1.5 school years for the SMOG 
formula. This level of error therefore does not represent any 
appreciable threat to the usefulness of results. 
Secondly the program is at least as accurate as a human analyst. 
During development it was of course necessary to check the program's 
word, syllable and sentence counts in passages previously analysed 'by 
hand'. The analysis of the passages was not as straightforward as 
might be anticipated since individuals found difficulty in obtaining 
consistent results even in word counting. Not only were there inter- 
analyst differences, but analysts found their own counts unreliable, 
not least when initial alertness had deteriorated. Human analysts 
find it difficult to attend only to the formal characteristics of the 
text and to exclude its semantic properties - hence the time-honoured 
ploy of working backwards through the text. This is by no means 
foolproof however, since the loss of semantic information also exacts a 
price. It is easy to fall foul of words split by hyphens at the right 
hand margin, for example, or to skip a line as the eye attempts to 
reverse and invert the saccadic habits of a lifetime. Even greater 
difficulty may be found in syllable counting. The analyst must avoid 
distraction by the message, while applying sophisticated phonemic and 
morphemic knowlege to the medium. (Indeed one colleague, a 
mathematician, was wholly unable to count syllables). In addition 
there may be inter-analyst disagreements based on dialect differences. 
By contrast ASTRA 3 is both accurate and consistent in word, sentence, 
and syllable counting. This is not to say that the program cannot be 
fooled. On the contrary it is easily fooled. It will, for example, 
count 'ghen' as a word. Normally however, a user would not knowingly 
Page 3.10 
create error by inputting character strings such as this. Non-words 
will usually have been generated as typing errors (in this case 'when' 
a *IWERTY keyboard) and as such need to be counted as words. 
=urthermore in ASTRA 3, as in other automated readability measures, 
reliability is extremely high. A passage analysed on two different 
occasions obtains identical scores. There can be no fatigue, context 
ýr other extraneous effects to reduce reliability. 
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(MAPPER FOUR 
A STUDY OF THE READABILITY OF SECONDARY SCHOOL HISTORY BOOKS - PART I: 
RATIONALE AND TEXT SELECTION 
General Aims of the Survey 
Chapters Four, Five and Six constitute the readability survey. The 
broad objectives of this are: 
i) to identify a range of history text books provided for twelve to 
fourteen year olds, 
ii) to select texts for analysis on the basis of their relative 
importance in terms of numbers used in schools. 
iii) to analyse these texts using six automated readability formulae. 
iv) to examine the readability of the books in relation to their 
intended readership. 
The survey comprises three interdependent studies which were, at 
certain stages, conducted in parallel. The main study consists of a 
survey of the readability of particular textbooks, while the other two 
are largely methodological studies. Of these latter two, one is 
largely concerned with the general problem of sampling when making 
estimates of readability of long texts, in this case, the history 
texts identified in this chapter; the second is an investigation of the 
grade level prediction and intercorrelation of readability measures. 
The sampling study is properly part of the subdivision towards the end 
of this chapter headed 'Readability Analysis - Selection of Text'. But 
rather than attempt to deal with it parenthetically, it is reported 
fully in Chapter Five. 
The 'grade' study, inasmuch as it constitutes a critical scrutiny 
of the measures and techniques used in the analysis of textbooks, could 
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claim reporting priority on the grounds of being a necessary precursor 
to an informed discussion of the results of the analysis. The data for 
this study are however provided by that analysis, whose methods and 
results are therefore first in the sequence. Certainly any attempt to 
discuss the results of one in a separate chapter from the other would 
result in undue artificiality. Therefore the results of the 
readability survey are presented and discussed along with the results 
of the grade level and intercorrelational study in Chapter Six. The 
present chapter is concerned with the first two objectives listed 
above. 
Studies of the readability of history books 
Very few quantitative studies of the readability of history text 
have been reported in an otherwise extensive literature on the 
applications of readability measures to published material. Those that 
have tend to be American and are now rather dated. 
Harrison (1980b) analysed Klare's (1963) annotated bibliography 
and found that twenty-nine percent of the readability studies mentioned 
were of science texts and reading schemes. Very few studies considered 
history materials. Harrison lumps history and economics together as 4 
percent of listed studies. This is misleading however, since in 
American practice history texts are often considered under the heading 
'social studies', and this (grouped rather idiosyncratically with law) 
accounts for six percent of the studies. Twenty-eight percent of the 
studies mentioned were general and descriptive. 
There are in fact only four post-war studies referred to by Klare 
which deal with history material. One of these, Tague, 1953, compared 
a single history book with a single biology book, and was concerned 
only with vocabulary. Another, Gardner, 1957, is discursive and 
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speculative, eschewing experimental or quantitative work altogether. A 
later study, that of Carr, Wesley and Murra (1950) discusses vocabulary 
difficulty in social science. The earliest of the four, however, by 
Porch (1946), did examine the readability level of a range of social 
studies textbooks adopted by the State of Alabama. This study found 
that the largest number of new words was introduced in texts used at 
age 12 (grade 7). This is the lower limit of the age band with which 
the present research is concerned. This meshes well with the results 
of an earlier study, also American, by Robinson (1940), which is one of 
the few addressed specifically to history texts. Robinson found that 
seventh grade books were particularly difficult for their intended 
readers. 
A number of workers have attempted comparative studies. Early 
efforts include that of McClusky (1934) and Dolch (1939). Harrison 
(1980b) makes the point that while Dolch found the 'fact burden' of 
history (and geography) texts to be greater than that of science texts, 
which in turn were harder than health education texts, McClusky's 
results reversed this. This is not strictly correct, however, as 
McClusky's social studies texts were drawn from psychology rather than 
history. Nevertheless Harrison's point about the difficulty of 
identifying any trend in the results of comparative studies is well 
made. 
One of the major difficulties in such studies is in describing 
what is to count as the population of history or health education 
texts, and in selecting representative and comparable samples from 
each. This is true whether the comparison is between subject areas, or 
between books in the same subject area but from different periods of 
time. Diachronic studies may have special problems in comparing like 
with like. For example, a good deal of material is currently published 
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specifically for the 'teen-age' market, a market and a concept which 
did not exist a century ago. Similarly it is difficult to define any 
body of older texts equivalent to those published from the late sixties 
onwards and aimed at the 12 to 14 year old age range. 
There appear to have been few studies of the readability of school 
texts in Britain. Gilliland (1972), in his well known book 
'Readability', does not refer to any British readability surveys. The 
only substantial survey is the Schools Council 'Effective Use of 
Reading' Project (Lunzer and Gardner, 1977), a study of the readability 
of materials used in a number of schools in Nottinghamshire. This was 
a broad enquiry into reading across the curriculum and addressed itself 
to questions of classroom practice, methods of improving reading in 
schools, and the nature of reading comprehension. The readability 
survey examined English, Mathematics, Science and Social Studies 
materials (including worksheets), focussing on first and fourth year 
groups. Among the conclusions reached was that "in science and social 
studies in particular the demands made of children by the texts 
currently in use are excessive, particularly in the lower years of 
secondary schooling". (p. 3-42 draft report). 
Although the category of Social Studies was not used as loosely as 
in the United States, this is not a tightly circumscribed subject area 
and incorporates material from geography, history, Religious Education 
and other 'social' subjects. Furthermore it was not the purpose of the 
project to analyse materials designed for or generally available to any 
particular group of readers, but to analyse those passages of writing 
actually read by the children in the schools under observation. 
Harrison, whose 1980 study was a development of his readability work 
for the Schools Council project, points out that "the decision to 
analyse text samples which had been in use in school, rather than the 
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whole book from which the sample came, was thought likely to circumvent 
some of the thorny problems associated with sampling reliability in 
readability work. " (Harrison, 1980b, p. 31) In the research reported 
here, an attempt is made to analyse whole books, and the texts selected 
are those generally available throughout the country. 
Identification of text books 
The survey is concerned with identifying contemporary history 
textbooks that have replaced many of the traditional standard texts 
that have been in classroom use, in many cases, since the war. There 
are three ways of approaching the task of determining which books these 
are, and which of them merit examination. A representative sample of 
United Kingdom schools could be surveyed by questionnaire and asked to 
provide information on books acquired, their use and popularity. 
Alternatively selected schools could be visited and classrooms 
observed. Finally publishers could be approached and asked to divulge 
sales figures for their books. All three methods have both advantages 
and disadvantages. 
In the case of a questionnaire survey the schools could provide 
direct evidence of the use of particular books, but it is doubtful 
whether a high enough proportion of questionaires would be returned to 
ensure minimal sample bias. Schools where work pressure is high, or 
which do not regard educational research as a high priority, for 
example, might well be under-represented. Extensive follow-up work 
(reminders, interviews etc) would clearly require very considerable 
effort and resources. 
The Schools Council Project elected to study ten schools in one 
county district. Harrison (1980b) points out that this gave "fewer 
problems of bias in sampling than if schools were chosen on the basis 
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of random stratification within a much larger geographical area". 
(p. 32) The project was already committed to classroom observation 
however for other purposes, and was able to field a sufficient number 
of researchers to meet the demand upon resources that this method 
generates. There remains the question of how representative these 
particular schools were, although it was not an objective of this 
particular project to describe the textbook readability of subject 
areas in a wholly generalisable way. 
A disadvantage of the non-net sales approach is that it is 
difficult to obtain distribution information direct from publishers. 
Sales figures have commercial value, and there is a risk that they will 
not be disclosed, or that they may be inaccurate. On balance however 
it was decided that this would be the most advantageous method for the 
present study. Publishers sales figures cannot provide the rich data 
on the actual use of books that schools could, but the daunting problem 
of obtaining a representative sample of schools does not arise. 
Secondly the resource implications of formal observational work are 
avoided, though of course the extent to which results tally with 
personal experience and the observations of others can be assessed. 
Finally, bearing in mind previous caveats, data from this source are 
comparatively unambiguous. Since sales figures reflect decisions taken 
within schools on how to distribute scarce departmental funds, they do 
provide a guide to the relative importance of different textbooks on a 
national scale. This was therefore the method adopted. 
Sales Survey - Procedure 
Fifteen major publishers of school textbooks (see Table 4.1) were 
approached, each company being invited to provide the following 
information about its own publications: 
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(i) the title and author of any non-nett history texts intended for use 
by 12-14 year old comprehensive school children in the United Kingdom. 
(ii) annual sales statistics for these books in the United Kingdom . 
Table 4.1 
Arnold (E. J. ) & Son Ltd Leeds 
Arnold (Edward) (Publishers) Ltd London 
Black (A. & C. ) Ltd London 
Blackie & Son Ltd Glasgow 
Benn Bros. Ltd Tonbridge, Kentj 
Harrap London 
Heinemann Educational Books Ltd London 
Holmes McDougall Ltd Edinburgh 
Houlton Educational Publications Ltd Amersham, Bucks 
Hutchinson Publishing Group Ltd London 
Longman Group Ltd Harlow, Essex 
MacMillan Publishers Ltd London 
Murray (John) (Publishers) Ltd London 
Schofield & Sims Ltd Huddersfield 
Ward Lock Ltd London 
Table 4.1 Publishers approached in sales survey 
Because of possible sensivity over the second request, it seemed 
imprudent (and might have been considered impudent) to frame these 
enquiries as a questionnaire. They were therefore couched in a letter 
describing the research. In the majority of companies this was passed 
on to senior staff, often the directors. Only one company declined to 
provide any information, though this was not a major company in this 
1Not available through normal retail outlets, but sold directly to 
schools. 
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particular market. Four had no publications suitable for the specified 
age range. Ten companies, including the largest publishing houses in 
the field., generously provided copies of the relevant books for 
experimental purposes, together with their sales figures, on the 
understanding that these figures were for private academic use only. 
Two companies declined to give detailed annual sales figures but were 
willing to provide a rounded average figure for the period. 
Most of the books studied were first published in the years 
between 1969 and 1972, and the sales figures averaged over five years 
were thought to better represent schools penetration than any one year 
because of the considerable annual variation. Books with large sales 
in this period can now be expected to have become established in 
schools. First hand knowledge of schools in several counties suggests 
that this is likely to be so. The Longman's series designed 
specifically to cater for changes in the curriculum and referred to in 
Chapter One, was picked up in the survey, and indeed appears to be 
numerically important (see Table 4.2 overleaf). 
Results of Sales Survey 
Thirty-three books were identified, and Table 4.2 gives these, in 
rank order according to average annual sales over the years for which 
statistics were made available. The title, author, and publisher of 
each book is followed by total sales in each of the years under review. 
In considering the information in Table 4.2, a caveat should be borne 
in mind. It would be very difficult, perhaps impossible, to compile a 
table in which the rankings were definitive. There is a tendency for 
the sales of a book to fall off over a period of time. For some books 
this is a relatively long period, for others, relatively short. As 
books are not all published at the same time, they are at different 
stages in their market lives. During this time there are 
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TITLE 1971 
Early Modern Age (L) 
Middle Ages (L) 
Ancient World (L) 
Man Makes His Way (L) 
Man Looks Outwards (L) 
Towards a New Man (L) 
Changing World 
History 2a (HM) 
Britain Under the 
Tudor and Stuarts (L) 
Active History 4 (M) 5,355 
Active History 3 (M) 5,576 
Changing World History (HM) 
Changing World 
History 2b (HM) 
Living History - North 
of England (HM) 
Mediaeval Britain (L) 
A Scottish History 
Table 4.2 
1972 1973 1974 1975 Average 
37,539 31,595 34,567 
38,544 26,741 32,643 
22,841 19,751 21,296 
14,144 10,057 12,101 
11,107 10,488 10,798 
7,811 9,966 8,889 
3,752 1 
7,358 5,573 6,466 
5,587 5,069 5,966 14,415 5,278 
5,504 4,855 3,964 5,616 5,103 
5,000 
4,671 1 
4,000 
4,614 2,766 3,690 
for Today 2 (JM) 5,044 4,052 3,142 2,253 2,075 3,313 1 
A Scottish History 
for Today 1 (JM) 4,132 4,219 3,410 
Life in England 2 (B) 1,049 
Little Arthur's History 
of England (JM) 2,203 1,185 854 
Life in England 5 (B) 1,326 
History of British 
Transport (H) 
A History of Flight (H) 
A History of the 
Railway (H) 
2,585 2,160 3,301 
1,390 759 1,599 
354 
772 1,278 1,176 
1,177 510 1,004 
1,000 
1,000 
1,000 
[Table 4.2 continued overleaf] 
--------------------- --- 
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--------------- --- 
Table 4.2 [continued] 
Lloyd George and 
-Churchill (H) 
Roosevelt and Kennedy (H) 
Hitler and Mussolini (H) 
Life in England 6 (B) 
Life in England 3 (B) 
Life in England 1 (B) 
Life in England 4 (B) 
A Brief Survey of 
British History (B) 
A Middle School History 
of England 1 (JM) 
A Middle School History 
of England 2 (JM) 
A Middle School History 
of England 3 (JM) 
A Scottish History 
for Today 3 (JM) 
Key to Publishers 
" 1,000 
1,000 
1,000 
1,010 1,056 401 822 
672 1,079 636 796 
900 891 557 783 
862 700 577 713 
499 599 772 6231 
578 377 466 268 458 4291 
606 364 296 423 290 3951 
426 125 233 286 355 285 
725 294 99 100 43 252 
(B) = Blackie (JM) = John Murray (H) = Heinemann 
(L) = Longman (HM) = Holmes McDougall (M) = MacMillan 
*= hardbacked 
also fluctuations in sales, for example when competing books are 
published, or go out of print. Secondly, sales could be averaged 
either over a set period, or over the period for which figures exist or 
have been made available. In either case difficulties could arise. 
Consider, for example, the hypothetical case of a new book which is 
published in the final year of a ten year period, and which immediately 
obtains a large volume of sales. To average these sales over ten years 
is perhaps to rank it at the bottom of the table. On the other hand to 
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average its sales over the period for which figures are available, i. e. 
one year, may be to rank it above texts which have had moderate but 
stable sales success for ten years. The purpose of Tabre 4.2 is not the 
compilation of a commercial league-table, but the provision of a 
practical tool to guide decisions as to to which books to analyse. For 
present purposes it was considered, therefore, that any bias should be 
in favour of newer publications, so the books in Table 4.2 are ranked 
according to the second method i. e. by averaging the sales of books 
over the years for which sales figures are available. 
It is clear from this table that two Longmans series, the 
Cootes/Snellgrove series and the 'Developing World History' series 
published in the early seventies quickly dominated the market with 
nearly a quarter of a million copies sold to schools in two years. 
However the longevity of school history books, commented on in Chapter 
One, is emphasised by the fact that 'Little Arthur's History of 
England', first published in 1835, consistently outsold many more 
recent publications over the period for which figures are presented. 
This book has undergone 79 impressions and over 800,000 copies have 
been sold since 1835. 'Britain Under the Tudors and Stuarts', of 1958 
vintage, sold nearly thirteen-thousand copies in the two years 
following its 1974 reprint, while the 'Middle School History of 
England' series, first published in 1934, is also represented in Table 
4.2 albeit with the lowest sales save for 'A Scottish History for Today 
3'. This latter was also published in 1958, but in the publisher's 
opinion belonged to what was, at the time of the survey, the most 
widely used series in Scottish Schools. 
Readability Analysis - Selection of Text 
Estimations of the amount of input time and subsequent processing 
required to analyse every one of the books in Table 4.2 indicated that 
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this could only be achieved by using a low rate of sampling from each 
text. It was suspected that this might be more damaging to the 
accuracy of results than conventional practice would suggest. It was 
decided therefore to concentrate on those books with the best market 
penetration. Books with annual sales of around five hundred were 
considered by one publisher to be 'almost extinct'. Just under a third 
of the books have average annual sales figures below 1000 and account 
for a very small proportion of total sales. These were not considered 
further in this research. 
One text, 'Little Arthur's History of England' by Maria, Lady 
Calcott, had annual average sales marginally exceeding one thousand, 
but represents something of an anomaly among contemporary books. It is 
written in a charming, but quaint 'bed-time story' style ("I am sorry 
to say that the old Britons ... did not know anything about the true 
God. " (p. 4)). Historical figures are invariably 'handsome' or 'cruel', 
while the French Revolution is 'wicked'. It is no part of this study, 
however, to make text selections on the basis of content judgements. 
Nevertheless the book was, rather reluctantly, excluded from the 
readability analysis. The reason for its elimination was primarily 
methodological. Modes of expression, idioms and vocabulary have 
changed so markedly since 1835, that it is not clear that a readability 
score for this sort of material would be comparable with the same score 
on a twentieth century text. 
Three additional texts were included in the analysis. These were 
already in computer readable form, having been used in the development 
of the computer program ASTRA 3. The first, 'Britain's Heritage', was 
a text-book used in a school at which the present writer taught, and 
gave rise to the initial concern for readability. The second is a work 
of children's fiction, 'Elidor', by Alan Garner. This was as popular 
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with children as 'Britain's Heritage' was unpopular. Though neither a 
history book nor a textbook (nor necessarily representative of 
children's fiction) the results of its analysis suggested that its 
retention would serve a useful illustrative purpose in Chapter Seven. 
The third additional text, 'Modern World', is part of the Longman's 
best-selling series, but it seems to be used with children above the 
12-14 year age range in schools. It was retained for the sake of 
comparison with its outwardly similar sister books in the series. 
Selection of texts for grade level and correlational study. 
The purpose of this aspect of the study was to investigate the 
performance of different readability measures on the same material. 
This did not require a representative sample from all the available 
books, although a range of difficulty was necessary. It was considered 
that approximately ten books would represent a reasonable cross-section 
of the material and provide several hundred passages, which would be 
ample for the statistical purposes of the study. Further details of 
the texts are given in Chapter Six. 
Selection of Texts for Intensive Analysis. 
Intensive analysis refers to the use of ASTRA 3 to apply six 
readability formulae to all consecutive passages in a book, rather than 
to a limited number of selected samples. Since this involves the 
keyboard input of whole books to the computer, it was not practical to 
undertake this for all the books. Two books were investigated in this 
way - 'Life in England 2- Tudor England', Blackie & Son Limited, and 
Longman's 'Early Modern Age'. 
The first book was selected randomly, using the computer program 
RNDORD (Academic Computing Service, Library Program, Open University), 
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and this provides the data for the sampling study in the following 
chapter. The Longman's publication has some title to special 
attention, being the best selling book in this study. - As such it may 
be assumed to have had some considerable impact upon schools. It also 
provides the basis of the study of textual variability in Chapter 
Seven. 
Selection of Passages for Analysis. 
The size of text sample that could be used was not limited by 
technical constraints. The computer program used in the readability 
analysis operates on the whole of an input passage, irrespective of its 
length. It is true that the larger the passage the longer it takes to 
be processed, but this does not become an inconvenience until the 
passage length is very large indeed. 
Secondly, as described in the following chapter, a mainframe 
computer, as opposed to a microcomputer, was used for the ASTRA 3 
analysis. There was thus no limit to the amount of back-up storage 
available and the number of passages that could be input and stored as 
separate text files. 
Decisions about passage size and the number of passages to be 
analysed were not entirely freed from practical considerations however. 
The amount of time that could be devoted to text input, for example, 
was an important factor to be taken into account. Nevertheless the 
prime difficulties arose from considerations of a theoretical and 
empirical nature. There is, for example, the question of whether 
different sample sizes and sampling patterns have important 
implications for the results of the analysis, and if so whether 
contemporary practice provides a sound model to follow. The following 
chapter addresses itself to these questions. 
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CHAPTER FIVE 
READABILITY STUDY - PART II : TEXT SAMPLING - AN EMPIRICAL 
INVESTIGATION 
Introduction and Literature Review 
Although the problem of sampling strategy is, in the context of 
the readability study, an important methodological one, it is tied up 
with questions of variability within text, a factor with potentially 
significant educational implications. This is explored further in 
Chapters Six and Seven. The present chapter focuses on the technical 
problem, and is divided into four parts. The first is a review of a 
number of salient studies of text sampling for readability assessment 
purposes. There follows a brief examination of contemporary practice 
in sampling in readability studies, then an empirical investigation 
using a history book analysed in its entirety. Finally the results of 
this study are summarised and the implications for the readability 
survey brought out. 
Literature review. 
There is a considerable modern literature in the field of literary 
statistics (see for example the Bulletins of the Association for 
Literary and Linguistic Computing, in particular N. D. Thompson's (1974) 
series of articles). It is predominantly concerned with literary 
matters, such as disputed authorship or poetic style, and sometimes 
with the formal mathematical and statistical properties of text. 
Little if any of this work has made any direct or practical 
contribution to research in the assessment of readability. Studies of 
sampling in readability work are few and difficult to trace, not least 
since each appears to have been conducted in isolation, so to speak, 
rarely referring to earlier work. 
There is, however, evidence of some concern for the problem of 
Page 5.1 
sampling from text for the purpose of readability assessment well 
before the advent of what Klare (1963) calls 'the efficient formulae'. 
Indeed it appears that with the passing of time this problem has been 
given less, rather than more attention, despite the increased use of 
readability measures both in education and research. If there is a 
modern tendency to view the issue as statistical 'small print', thorny 
but probably marginal and best avoided, a number of pre-war studies 
show a keen awareness of the problem and the need to face it. 
As early as 1925, Jesse L. Ward, Superintendant of Schools at 
Bucyrus, Ohio reported an experiment, conducted using "Dr. S. L. 
Pressey's sampling system" in the, somewhat unrenowned, American School 
Board Journal. (Ward seems to be referring to the method used by 
Lively and Pressey in their study of 'vocabulary burden' which was 
reported in Educational Administration and Supervision in 1923). 
Ward was interested in determining the number of different words 
used in a text. For the experiment he examined two history texts, 
words being collected from one line per page until 1000 words had been 
collected. The pages were chosen at regular intervals such that a 
systematic sample was taken from throughout the book. Ward found a 
"wide discrepancy" between results obtained by sampling and those 
stemming from a census. His results were 121 different words per 1000, 
by actual count, and 533 different words per 1000 obtained by the '10 
words from every tenth page' system. Wards conclusions were pungent. 
The opinion that 1000 word sampling using the Pressey system 
represented a fair method is "wide of the mark" states Ward. In fact 
the method "so far as history is concerned, is a waste of time, money, 
and energy. " (p. 98) 
A less blunt, but probably more widely read article appeared in 
the more prestigious Journal of Educational Research in March 1928, 
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where E. W. Dolch referred to "a simple and rather rough-and-ready way 
of measuring the vocabulary burden of a textbook". The method was "to 
count the total running words, then list the vocabulary or different 
words and divide the first by the second" to give a percentage 
expressing the ratio of "different words and running words. " (p. 170) 
This of course is the measure that is now known as the type-token 
ratio. 
Dolch takes up Ward's point and notes that the method of selecting 
lines at regular intervals throughout is unsatisfactory because the 
sample is then "not a piece of reading-matter at all but a succession 
of disconnected bits (which) fail to represent the text because it 
cannot possibly show the factor of the repetition of words". (p. 171) 
In evaluating this, however, it should be borne in mind that the 
majority of words that are repeated most often in any sample of 
language are short words, often function words, personal pronouns, 
articles, conjunctions and the like. (See Figure 5. a overleaf). These 
words recur regularly and are distributed relatively evenly throughout 
many samples of language or text. Dolch is probably nearer to a more 
substantial source of difficulty in noticing that the hardest words 
(accoraing to the 'Combined Word Study List', Dolch, 1927) are 
repeated very little, occurring, more often than not, but once within 
the text. This is more of a problem, because "with a decrease in the 
frequency of a word in a list, there is an increase in relative error, 
that is, in the possible deviation of the empirically obtained value of 
the frequency in the excerpt, from the true probability of the word in 
the overall total of text. " (Gasparov, Gasparova and Mine, 1971, 
p. 299) This of course may affect readability formulae scores to a 
greater or lesser degree, but formulae such as McLaughlin's SMOG index, 
may be particularly vulnerable, based as it is solely upon a count of 
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Fig. 5. a Diagrammatic representation of the relative frequency of 
common English words (from J. McNally and W. Murray, 1962, 'Key 
Words to Literacy', Schoolmaster Publishing Co. 
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multisyllabic words (defined as three or more syllables - and therefore 
to be regarded as comparatively rare, and increasingly so in texts 
intended for younger readers or readers of lower reading ability). 
Dolch went on to tabulate the percentages of different words in school 
reading primers, and noted that "the outstanding point of this table is 
the great variation, especially between books intended for the same 
grade. (p. 171). [present writer's emphasis] 
Ten years after Jesse Ward's investigation of history bocx3 using 
the thousand word sample method, W. L. Chase (1935) experimented with a 
thousand word method advocated by Vogel and Washburne (1928). Rather 
than a discrete passage of text being selected, the thousand word 
sample is made up of lines taken from throughout the entire book, (in 
the way questioned by Dolch). Like Ward, Chase selected history books 
and points out that in the majority of books intended for the middle 
and upper grades, such a sample represents only about one percent of 
the total words used. He maintained that "any determination of the 
reading difficulty of a history book based on a 1000 word sample is 
certainly open to question. " (p. 593) (It appears that modern history 
books, for the 'middle grades' at least, may tend to be shorter than 
the books familiar to Chase. Few of the books in the present study 
approach 100,000 words. Longman's best selling 'Early Modern Age' is 
one of the longest at 80,000 words). Chase goes on to report a study 
in which he took three 1000 word samples from a middle grade history 
text and compared the grade scores obtained. These scores varied from 
6B to 7A depending upon which of the three samples was selected. 
This unreliability of results was the subject of an analysis made 
by Elliot in 1941. Elliot identified four possible factors influencing 
results. The first two of these were "insufficient sampling [and the 
use of] various methods of selecting sampling". (p. 208) Elliott 
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suggests that "some more definitive and desireable method of sampling 
material to be analysed should be determined", and concluded that 
"experiment is probably the only method of solving this problem". 
(p. 209) 
In what must have been a time consuming and painstaking study, B. 
V. Leifeste (1944) attempted to tackle the problem in the experimental 
way that Elliott had suggested. She elected to use the 'Yoakam 
Technique for Grading Books' (Yoakam, 1939) to assess eleven sampling 
patterns in twelve books. The Yoakam Technique is a method of 
quantifying the difficulty of prose using Thorndike's Word List 
(Thorndike, 1932) to assign a word-difficulty index to each page of 
text. It is limited then to what Dolch calls 'vocabulary burden'. 
eifeste states (p. 446) that "the point of view is held by different 
authors and specialists, that for all practical purposes, a reliability 
of plus or minus 0.5 grade is sufficient accuracy for sampling". She 
then goes on to show that "the types of sampling which may be expected 
to deviate on an average by 0.5 or less were those which, on the whole, 
sample the most material". Taking every tenth page in its entirety 
gave the best results (i. e. the least mean deviation from the true mean 
as established by an assessment of the 'vocabulary burden' of the 
entire text). The least ambitious sampling scheme i. e. one hundred 
words from each chapter, was the least reliable. This had been in fact 
the sampling pattern recommended by Gray and Leary (1935), originators 
of the classical method of developing readability formulae (and 
discussed in Chapters One and Two). This has to be borne in mind when 
considering the sampling recommendations of later, and equally well 
respected formula developers. 
Leifeste's study supported Elliott's contention regarding sample 
size, but did not support the view that different sampling patterns are 
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a significant cause of unreliable results. Leifeste did not comment 
upon a further conclusion which can be drawn from her study. If, as 
appeared to be the case, a systematic sample is, cetdris paribus, no 
more reliable than a non-systematic sample, then either the texts are 
indeed very homogeneous i. e. there is very little fluctuation in the 
variables measured, or these fluctuations are in effect random. She 
does however observe that the texts examined display considerable 
variability while warning that "what part the variability of the 
content in the book plays in the consistency of results in sampling was 
not the object for solution in this study. " (p. 447) She goes on to 
suggest one cause of variability within texts with the observation that 
difficult words tend to 'bunch' at locations in the text. This would 
exaggerate the sampling problem associated with infrequent words, which 
was referred to earlier, as well as having pedagogical significance. 
The study by B. V. Leifeste was the last study to tackle the 
sampling problem specifically before a renewed interest in readability 
developed in the early post-war years with the evolution of the 
efficient formulae, such as Rudolph Flesch's Reading Ease Index of 
1948. 
It was a decade after Leifeste's paper that R. D. Powers article 
'Sampling Problems in Studies of Writing Style' appeared. At the 
outset Powers points out that he is concerned primarily with stylistics 
and that readability formulae are a secondary consideration. His 
starting point is therefore Baker's (1951) study of vocabulary in a 
schizophrenic woman's letters. Powers refers to Baker's "evidence that 
selection of 100 consecutive words in paragraphs could bias results of 
certain kinds of studies". (p. 105) The kind of studies Baker was 
considering were those in which a random sample of words is wanted, but 
a random sample of sentences is taken. Powers points out that this is 
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really cluster sampling, and that "the formula 
S. E. ai6®T 
n' 
for determining the precision of the sample" (p. 105) does not work for 
a cluster sample. Relevant statistics do exist for handling such 
samples but further data would be required on the amount and direction 
of intercorrelation between elements in the clusters. With linguistic 
elements, such as words or sentences, these data remain obscure, and it 
is not clear what effect clustering is likely to have on the sample. 
Powers argues however that effects such as colligation and collocation 
will destroy (word) randomness in samples chosen by sentences. Similar 
arguments apply to sentences if sampling is effected by chunk or 
chapter. 
Powers demonstrated his case by selecting two sets of circa 1000 
words from a United States Department of Agriculture Report. One set 
was selected one word at a time using a table of random numbers, the 
other set was selected by choosing 64 random sentences. While the 
proportions of parts of speech were not significantly different in the 
two sets, the proportions of 'short', 'easy' and 'structural'1 words 
were significantly different. Powers shows the same sort of concern 
with the sampling problem as applied to the post-war formulae that 
Dolch and Elliott had had with pre-war methods of quantifying text 
difficulty, when he writes "as measurements of style variables become 
more refined, the sampling methods may also have to become refined". 
(p. 107) In particular Powers echoes Leifeste's conclusions regarding 
sample size when he singles out the Flesch formula - possibly the most 
popular one of all - to suggest that it "may require larger samples 
---------------------- 1'hard' words defined as those not on Edgar Dale's list of 3000 words. 
'short' words defined as one or two syllable words. 
'structural' words defined as prepositions, conjunctions and articles. 
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than we have thought". (p. 107) 
'? 'he sort of reservations expressed by Powers and earlier writers 
did ultimately find their way into a journal whose readership was 
likely to include numerous teachers and other users of readability 
formulae. Martin and Lee (1961), though apparently unaware of the 
previous literature, saw a "need especially for research concerning the 
frequency of sampling which will yield dependable results in the 
shortest amount of time" (p. 146). They set out to determine whether 
"samples taken at 50 page-intervals in high-school biology text books 
yield as dependable grade placement indexes as samples taken at ten 
page intervals in the same material. " (p. 146) Five high-school texts 
were examined using the Dale-Chall formula (Dale and Chall, 19148) and 
no significant difference was found between the two sampling methods. 
The study could be misleading however as it contains certain 
misconceptions. These nevertheless raise significant issues. Firstly, 
the equivalence of tenth page or fiftieth page sampling depends upon 
the length of the text being tested, for it is a commonplace of 
sampling statistics that for any population of given variance "it is 
sample size and not the fraction of the population sampled (called the 
sampling fraction) which almost entirely determines the precision of 
estimation ... " (Stuart A., 1962, p. 24) It can be expected then that 
over a certain size, books will provide enough text for an accurate 
estimation of the 'population' mean, whether 10th or 50th page sampling 
is used. Furthermore Leifeste (1944) demonstrated empirically that 
sample size, rather than the value of n in 'every nth page sampling', 
was the important variable. The 'no significant difference' result 
reported by Martin and Lee may simply reflect these facts. In their 
conclusion Martin and Lee ask, somewhat belatedly, "is there a 
relationship between number of samples necessary for a dependable index 
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and length of the material being evaluated? " (p. 149) What this 
relationship means in practical terms is explored later in this 
chapter. 
The second difficulty lies in the interpretation of the 
significance test used to compare the grade levels assigned to the 
books by the two sampling patterns. Martin and Lee appear to fall foul 
of the fallacy known to logic as 'post hoc propter hoc'. Unavoidably, 
different passages were used in each pattern, yet Martin and Lee are 
prepared to ascribe any difference in the results only to the 
difference in the pattern, since this is the variable they wished to 
test and which they manipulated. It might be argued that in the event 
no significant differences were found, so the problem doesn't arise. 
This is not so however. It is not impossible that the two patterns do 
indeed give different results, but the discrepancy between them was, on 
this occasion, largely cancelled out by opposing differences in the 
passages. 
There is a further point to be made. Once it has been shown 
statistically that two grade levels obtained by any particular methods 
differ systematically, such that chance factors are unlikely to account 
for this, then the difference has next to be evaluated by reference to 
what is educationally significant, and this will depend upon the 
purpose for which a grade score for a text is required. Clearly what 
may be a statistically significant difference of, say, 0.6 of a grade 
between the observed mean grade level of a book as determined by two 
different sampling schemes, may be of little importance if the purpose 
is to decide whether the texts are most suitable for primary school or 
sixth form use. It is necessary then to have some idea beforehand of 
how much error is to be regarded as acceptable in each particular case. 
This question, together with others raised above, will be addressed 
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'titer in this chapter. 
Contemporary Sampling Practice in Readability Studies 
With the increase in the use of readability formulae, and the 
attendant literature, it might have been anticipated that the 
considerations discussed in the previous pages would have become more 
prominent. The evidence suggests otherwise. The following is 
extracted from a handout issued in a Daventry comprehensive school, 
where a survey of English books was being conducted: 
Calculate reading level thus: 
Take a random sample of 100 words. (Three samples for accurate 
check. ) 
1. Count number of complete sentences per 100 words. Find average 
sentence length to nearest word ... " 
Accurate results are clearly anticipated from the application of 
Spache's (1953) formula, (a formula which is in any case specifically 
designed for primary school materials) to three one hundred word 
passages taken from relatively lengthy secondary school literature 
texts. In view of the reservations expressed in the literature 
reviewed above, particularly the earlier literature, the confidence 
expressed here in the accuracy of three one hundred word samples 
appears rather surprising. The authors of the handout are, however, 
doing no more than put into practice what has become the sampling 
convention in much readability work. For despite sporadic concern for 
the sampling problem, much of the relevant specialist literature 
remains obscure, while formulae developers and readability researchers 
have provided encouragingly simple advice or models to follow. 
For example Irving Lorge (1944) wrote "when longer passages are to 
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be appraised, it is advisable to analyse samples of the material. 
Select a sample near the beginning, another sample near the middle and 
another sample near the end of the passage. Each of these samples 
should be approximately one hundred words in length". (p. 409) This 
'beginning, middle and end' method has an intuitively satisfactory ring 
to it and indeed might almost seem to be an obvious or natural strategy 
to adopt. It is a method therefore that one might expect to become 
widely used among teachers and others, particularly if the importance 
of sampling is not emphasised in the professional literature. 
Fry (1968), in the directions for the use of his Readability 
Graph, follows Lorge in advising the user to "select three one hundred 
word passages from near the beginning, middle and end of the book. " 
(p. 514) [present writer's bold] Later in the same paper he instructs 
the user to "randomly select three one hundred word passages" though he 
does add "choose more passages per book if great variability is 
observed". (p. 577) Fry did not copyright his Graph in order that it 
might be freely and widely used, particularly by non-professional 
researchers. Fry's caveat regarding variability may not have been 
remembered as well as the instructions to select three one hundred word 
passages, however. 
McLaughlin (1969) advocated the taking of thirty sentences from a 
text for the application of his SMOG formula. These were to be taken 
in three groups of ten consecutive sentences - one from the beginning, 
one from the middle, and one from the end. The exact amount of text 
taken will of course depend on average sentence length. Where this is 
about 10 words, the sampling pattern is equivalent to that suggested by 
Fry. 
Heatlie and Ramsay (1971) took 600 words from three pages of a 
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40,000 word book. In outlining their sampling strategy they state "the 
smallness of a three-page sample made its validity as a representative 
sample of the whole book somewhat questionable, but it was undoubtedly 
more convenient than assessing every one of the book's pages. It was 
envisaged that a sample taken from the beginning, middle and end of the 
book would give a reasonable indication of the book's general 
readability". (p. 171) 
A study by Moyle (1971) set out to investigate the possibiity of 
using cloze procedure for grading children's books. The Fry Graph was 
used as an additional measure. Twenty-four books were examined and the 
sampling strategy adopted was the selection of a hundred word passage 
on the second page of the book and a further hundred word passage on 
the penultimate page of the book. 
Eugene Jongsma (1972) used the Dale-Chall formula, the Flesch 
Reading Ease formula, the Fry Graph, and the FOG and SMOG formulae to 
grade twelve children's books. Of the sampling method chosen he writes 
"passages were chosen from the beginning, middle and end of each book". 
(p. 22) 
The earlier concern for the problem of sampling, with its tendency 
towards investigation of 1000 word extracts, contrasts with this more 
recent and perhaps less stringent approach, with its preference for 
relatively smaller samples of text, often only 300 words in total. 
Current practice in schools and elsewhere is understandably informed 
more by the later than the earlier work, and although recommendations 
of higher levels of sampling are to be found (in Flesch, 1948, and 
Gunning, 1952, for example), the non-specialist, particularly the busy 
teacher, naturally tends to select the recommendations that are 
economical of time. The question of whether or not contemporary 
practice provides a sound example to follow is addressed below. 
Page 5.13 
An Empirical Investigation of Sampling 
Selection of Sampling Unit. 
The book chosen for the exploratory sampling study was 'Life in 
England 2 -Tudor England' (Blackie) by A. Williams-Ellis and W. Stobbs. 
Although this text was analysed in its entirety, it was of course 
necessary to decide beforehand what the sampling unit should be. It 
was clear from the sampling studies reviewed above that it would not be 
prudent to assume homogeneity in the texts. Therefore the unit of text 
had to be small enough to detect any variations in text difficulty. 
The larger the passage, the more any variability would be smoothed out, 
observed values tending toward the mean. The shortest possible passage 
was therefore desireable in order to provide the best 'resolution' of 
detail. On the other hand it was an absolute requirement that the unit 
be large enough for the formulae to remain valid. Most of them were 
developed using the McCall-Crabbs passages of one hundred words or 
over, and to use appreciably less than this would erode confidence in 
the results. Indeed most formula developers recommend the use of 
approximate one hundred word samples, and many users adhere to the 
recommendation. (Klare, personal communication) For present purposes 
then this appears to be the lower limit on passage length, and also has 
the advantage of compatibility with practice elsewhere. The sampling 
unit chosen was therefore one hundred words. 
Hypothesis. 
An immediate difficulty in formulating a testable hypothesis from 
advice to 'pick a sample passage somewhere around the beginning, 
middle, and end', is the vagueness of the recommendation. The 'middle' 
of a book, for example, is not a well defined domain, while passages 
taken arbitrarily from 'somewhere around' (or as Lorge recommends, 
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'near') this area do not constitute a systematic sampling pattern. The 
advice might be interpreted as 'divide the text into three equal 
divisions (by syllable, word or sentence count). Mark off each 100 
word passage starting at the first word in each division. Take one 
passage (by arbitrary, random or structural selection) from each 
division. ' This remains vague and unsatisfactory, a pedantic version 
of a serviceable rule-of-thumb rather than a precise and principled 
procedure. But stating it in this way highlights the somewhat curious 
implicit assumption or hypothesis that the first, second, and last 
third of a text, any text, is some sort of structural unit, likely to 
have it's own characteristic 'population' of 100 word passages needing 
to be separately sampled. Since only one sample is required from each 
third, a certain greater degree of homogeneity is being assumed for any 
third section, than for the text as a whole. 
This is not the place to explore these issues, which are dealt 
with in Chapter Seven. For present purposes the most secure route is 
not to make any assumptions about the homogeneity or otherwise of 
sections of the text, but to take Fry's advice and sample randomly. A 
second decision also has to be made, as was pointed out earlier, on the 
level of sampling accuracy required. Leifeste wrote "The point of view 
is held by different authors and specialists that for all practical 
purposes a reliability plus or minus 0.5 grades is sufficient accuracy 
for sampling". (p. 446) It seems reasonable to want to keep within a 
school year, so although other options will be investigated, a 
satisfactorily testable hypothesis can be formulated as follows: 
The number of randomly selected 100 word passages required to 
provide a sample mean grade level accurate to within plus or minus 0.5 
of a grade of the population mean, with 95% confidence limits, equals 
three. 
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Analysis of Passages. 
Text preceding the instructional prose, (contents, preface etc), 
was bypassed. Then beginning with the first word, each consecutive 
passage of one hundred words, to the nearest terminating punctuation, 
was marked off in pencil. Each marked passage was input to a Hewlett- 
Packard 2000F computer from a teletype keyboard. In order to ensure 
the best accuracy in the syllable count, abbreviations were written out 
in full. Captions to illustrations and headings were disregarded. A 
data file was created for each passage by the program DATA. This file 
was processed using the readability program ASTRA 3. It is of course 
unusual for a sentence to end precisely on the hundredth word, 
therefore the program compensates for differences in passage length, 
correcting all values to the standard one hundred word datum. The 
analysis of the passage includes a transformation of the Flesch Index 
into a United States Grade Level equivalent (USG) according to a table 
provided by Flesch (1951). 
Indices and grades for the 140 passages were tabulated and are 
given in Appendix 5.1. These values were transferred to IBM cards 
using an IBM 029 Card Punch. The set of cards was read into the IBM 
370 at the Cambridge University Computing Centre, and means and 
standard deviations were computed using Sub-Program Scattergram of the 
Statistical Package for the Social Sciences (SPSS), Version H, Nie, 
Hull, Jenkins, Steinbrenner and Brent (1975). Results were tabulated 
and are presented in Table 5.1. 
Assumptions 
If z is a standard normal variable then there is a 95% probability 
that z falls between plus or minus 1.96 standard deviations from the 
mean of the distribution. i. e. 
If z1N ( 0,1 ) then 
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Pr ( -1.96 <z< +1.96 )=0.95 
Assuming for present purposes that the 140 values resulting from 
the application of a readability formula to the text of 'Life in 
England 2- Tudor England' are independent normal variables, each with 
a mean, u and variance of o 2, then 
Z=X -A 
where z follows the t- distribution with (n - 1) degrees of freedom. 
Therefore 
Pr (-t. 05 <1-N<t. 05) = 0.95 
where t. 05 are the 5% points of the t- distribution with (n -1) 
degrees of freedom. For large n, t. 05 approaches the value 2, which 
will be used in subsequent discussion - 
Pr (u- 2c <x <N+2cr) = 0.95 
Results and Discussion 
In order to obtain a sample mean accurate to plus or minus 0.5 of 
the 'true' grade for the book, the population mean, with 95% certainty, 
the number of sample passages needed (n) is given by the formula 
2a = 0.5 
Taking the Flesch Reading Ease formula, it is known that for 'Life 
in England 21 the standard deviation is 2.083 (see Table 5.1) Inserting 
this value into the equation gives 
4.166 = 0.5 
I 
n. 69.4 
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Table 5.1 
FLESCH [Index converted to United States G rade level(USG)J 
Mean 9.238 Range 9.300 Std Dev 2.083 Kurtosis 0.396 
Median 8.764 Minimum 6.100 Variance 4.339 Skewness 1.007 
Mode 8.400 Maximum 15.400 
DALE 
Mean 8.050 Range 2.750 Std Dev 0.552 Kurtosis -0.191 
Median 8.037 Minimum 6.790 Variance 0.305 Skewness 0.198 
Mode 7.840 Maximum 9.540 
PSK 
Mean 5.882 Range 3.410 Std Dev 0.676 Kurtosis 0.082 
Median 5.825 Minimum 4.410 Variance 0.457 Skewness 0.373 
Mode 5.470 Maximum 7.820 
FOG 
Mean 12244 Range 16.530 Std Dev 3.112 Kurtosis 0.706 
Median 11.985 Minimum 6.970 Variance 9.682 Skewness 0.757 
Mode 10.200 Maximum 23.500 
SMOG 
Mean 9.936 Range 10.000 Std Dev 1.882 Kurtosis -0.184 
Median 9.786 Minimum 16.000 Variance 3.543 Skewness 0.319 
Mode 9.000 Maximum 16.000 
FJ P 
Mean 10.384 Range 10.500 Std Dev 2.399 Kurtosis -0.610 
Median 9.900 Minimum 5.800 Variance 5.755 Skewness 0.526 
Mode 9.900 Maximum 16.300 
SCM (Simple Count of Monosyllabic words) 
Mean 9.721 Range 18.000 Std Dev 3.772 Kurtosis -0.498 
Median 9.233 Minimum 2.000 Variance 14.231 Skewness 0.296 
Mode 6.000 Maximum 20.000 
Table 5.1 Descriptive statistics for 140 values from 'Tudor England'. 
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Using the Flesch formula then, 70 randomly chosen one hundred word 
passages (accounting for virtually half of the entire book) would be 
required to ensure with a 95% probability that the sample mean would 
fall within plus or minus half a grade of the mean for the whole book. 
Another way of summarising this is to say that the number of sample 
passages required equals about sixteen times the population variance 
(i. e. n=16o 2). This of course represents an order of magnitude above 
'three-passage' recommendations. It will be seen in following chapters 
that similar findings obtain for other books. The Longman's book 
'Early Modern Age' was also analysed in its entirety (80,000 words) 
primarily for a study reported in a later chapter. Although its 
analysis was completed after this study, it may be permissible to 
'preview' its standard deviation for comparison purposes, since it is 
not atypical of the (sample) standard deviations of most of the books 
examined. In fact this is 1.789 grades, slightly less than that for 
'Tudor England', but enough to require 53 (51.2) randomly selected one 
hundred word passages. This also clearly demonstrates that the 
emphasis put on sampling fraction (by Chase or Martin and Lee for 
example) rather than sample size, is indeed misplaced, for the shorter 
book requires the greater number of samples. 
Effect of text length on number of samples required 
A factor not yet taken into account is the absolute size of the 
book. As discussed earlier, Martin and Lee (1961) asked whether there 
was any relationship between the length of a text and the number of 
samples needed for a dependable index. This can be ascertained fairly 
readily. 
So far it has been assumed that for practical purposes the amount 
of text in a book from which samples are taken is infinite. When time 
and effort can be expended on the often tedious task of calculating or 
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estimating the length of the text1, then due allowance can be made by 
introducing the finite population correction factor 
nxN-1 
N-n 
where N is the 'population', that is, the total number of consecutive 
100 word passages in the text. 
In the present example this factor would certainly reduce the 
number of passages required well below 70, for now 
nxN-1 
N-n= 16Q 
2 
Inserting the known values for o2 and N, in the case of 'Life in 
England 2- Tudor England' into the following expression (overleaf) 
n 16cr2x 1 
1 +( 16Q2 -1) 
N 
gives n= 69.42224 x 0.6717133 
This gives a value of 46.6 i. e. for all practical purposes, 47 one 
hundred word passages. (For ease of calculation o could be taken as 2 
rather than 2.083, in the case of the Flesch formula. This would give 
n= 64 x 06896 or 44.1. Further examples will use (r- 2). 
It is clear then that in this case, the size of the sample 
required decreases appreciably when the length of the text is taken 
1 the writer's attempts to do this indicate that contemporary school 
books, with their illustrations, question pages and other features 
tending to break up the running text, can present considerable problems 
in this respect. 
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into account. It remains nevertheless a substantial portion of the 
book, being about a third of the present text. In the case of 'Early 
Modern Age', the number of samples only drops from 53 to 49 because of 
its considerable length. 
However,, the use of a readability formula that tends to produce a 
smaller variance will further reduce the number of sample passages 
required. The Powers, Sumner, Kearl (P. S. K. ) formula (a re-calculation 
of the Fiesch formula) characteristically produces a much smaller 
variance than the Flesch formula. In the case of 'Life in England 2- 
Tudor England' the value for ar2 given by P. S. K. is 0.157. The number 
of sample passages needed would be: 
16x0.457x 1 
1+( 16x0.457)- 1 
140 
which = 7.312 (the number required without the 
correction) 
x 0.957 (the correction factor) 
i. e. 7 
The relatively trivial effect of finite population correction upon 
the number of sample passages needed with the P. S. K. formula is clear 
in this example. Should a formula be selected which characteristically 
produces results with a greater variance than the Flesch formula, a 
considerable sampling task will be entailed. In the case of 'Life in 
England 2- Tudor England', Gunning's Fog formula gives a variance of 
9.682. Using this formula then - 
n. 16x9.682x 
1 
1+( 16x9.682)-1 
140 
i. e. n= 73.74 
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In order to satisfy the conditions previously set regarding 
confidence limits and permissible error, 74 sample passages would need 
to be taken using the Fog formula, i. e. just over half the book. If 
the finite population correction was not used or the length of the book 
not known, there would be no alternative either to analysing the en tire 
book, or to being less stringent in the requirements re. error and 
confidence limits. 
The effect of relaxing accuracy requirements 
In the examples discussed so far, the objective was to keep the 
error to within a range of one school year i. e. plus or minus 0.5 of a 
grade, with 95% confidence limits. The analyst may not wish to reduce 
the level of certainty with which he can regard the results of 
sampling. However, since plus or minus 0.5 of a school year may, for 
some purposes, be considered to be an unnecessarily small margin of 
error, it may be preferable to reduce expectations of accuracy to plus 
or minus one complete grade or Reading Age year. This would still be 
sufficient to enable a text to be allocated to, say, the 12 to 14 year 
old age range, which is the range primarily considered in this study. 
Replacing the value 0.5 with 1.0 in the original example gives 
2a» = 1.0 
7ff 
i. e. n= 16 (for Early Modern Age n= 13) 
Since the previous calculation gave n= 64, this again represents 
a considerable reduction in the number of random sample passages 
needing to be taken. As no finite population correction has been 
included in the calculation, this rate of sampling would be appropriate 
should the length of the book be either unknown or very large. But if 
this is indeed known then the correction could be added. In the case 
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of 'Life in England 2- Tudor England' N= 140, so 
n_2xN 
N-1+uc2 
n=4o- 2x 
1 
1+( 40.2 - 1) 
n 16 x1 
1+0.107 
n 16x0.903 
n 14.45 
In order to satisfy the conditions outlined earlier then, 15 
sample passages would be necessary. With the level of acceptable error 
increased to plus or minus one grade, it is clear that the number of 
sample passages required for the application of the Flesch formula is 
not, ceteris paribus, greatly affected by the finite population 
correction. 
The number of sample passages needed for the Powers, Sumner, Kearl 
formula would be 
4x0.457 x1 
1+(4x0.457 -1 
140 
= 1.828 x 0.994 
= 1.817 
or in practice, two sample passages of 100 words. The finite 
population correction has no practical effect at all. 
The same calculation for the FOG formula goes as follows - 
[see overleaf] 
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n-4x9.682x 
1+( 4x9.682)- 1 
140 
38.728 x 0.788 
n=30.52 
The population correction still provides a useful reduction in 
sampling rate with this formula, though the very significant decrease 
in the number of sample passages required is the result of the 
increased error tolerance. 
The prooability of error where sample size is pre-determined. 
So far the confidence limits have been specified, while 
restricting error to either plus or minus 0.5 of a grade or plus or 
minus 1.0 grade. The value for n being allowed to vary. However, 
quite often fairly arbitrary decisions have to be made about the number 
of sample passages that can in practice be analysed. The problem then 
becomes that of determining the probability of getting within a stated 
distance of the target. 
If the objective is to stay within plus or minus 0.5 of a grade 
from the population mean the probability of this will be 
Pr (- 1/2 <x-u< 1/2 
crAf n cr /fin a, /n 
where 1/2 or n 7 /Ii 2a, 
is calculated and the value corresponding to this value for z is 
located in tables for normal curve areas then doubled for the other 
tail of the distribution. 
If 'Life in England 2- Tudor England' were to be assessed using 
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three randomly selected one hundred word passages then 
n 
2a 4- 
1.732 
= 0.433 
Looked up in the tables this gives a probability of 0.1664. 
The probability of the estimator being within plus or minus 0.5 of 
the mean for 'Life in England 2- Tudor England' is double this value, 
i. e. 0.33 , or only about one chance in three. 
If an error of plus or minus 1.0 is acceptable then 
_ 1.732 
2 
= 0.87 
The normal curve table gives a value for this of 0.3078. So the 
probability of the estimator being within plus or minus 1.0 grade of 
the mean for the whole book is 0.61, which is only slightly better odds 
than guessing heads or tails. 
Simmary and Implications 
The prime purpose of these investigations was to provide 
guidelines for sampling practice in the analysis of the history 
textbooks identified in the previous chapter. The results discussed 
here, however, provide compelling prima facie evidence that many 
readability studies conducted both as practical exercises in schools, 
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and as professional research studies, may be failing from the outset by 
the selection of an inadequate text sample. Of course it is difficult 
to assess beforehand whether there is likely to- be appreciable 
variability in a text, though studies like the present one may provide 
some guidance to the orders of magnitude which can be anticipated, at 
least in some age ranges and topic areas. One thing is clear, it is 
not prudent merely to assume the best and press on regardless. In such 
a readability study, all may appear well, but the results will often be 
misleading, and the conclusions drawn from them simply wrong. It is 
also open to speculation to what extent the same applies to studies 
using correlates of readability scores. Unfortunately it is difficult 
to make recommendations regarding sampling. The number of one hundred 
word passages required is dependent upon 
(i) what criteria of certainty and accuracy are selected. 
(ii) which formula is chosen. 
(iii) what variability exists in the texts to be analysed. 
(iv) whether the length of the text is taken into account. 
In practical terms sampling decisions will be 'informed 
guesstimates' in which compromises have to be made. For the purpose of 
the research reported in the following chapters, it is sufficient that 
sample mean grades are accurate to within plus or minus one school 
year, with ninety-five percent certainty (in the calculations above, 
this meant sixteen passages for the Flesch formula on 'Tudor England', 
thirteen for 'Early Modern Age'). 
The second consideration is more complicated however, since 
several different formulae are being used concurrently. These require 
different sample sizes on the same text (in the analogy, they are 
vessels of different draught). The rate of sampling could be set very 
high in order to be sure of remaining within the selected confidence 
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and accuracy limits for all the formulae used, or it could be optimised 
for certain formulae. In table 5.1 it can be seen that the FOG index 
gives the largest standard deviation, and sampling rate of about thirty 
was required for 'Tudor England' when book length was taken into 
account. 
The third consideration, variability, cannot of course be 
determined for the other history books prior to their analysis. 
However, in the analysis of 'Tudor England' and 'Early Modern Age' 
nearly 1000 one hundred word passages on different topics in history 
intended for 12-14 year olds were analysed, so in the absence of other 
information this must be accounted as the best guide to the variability 
of this sort of text. Finally, the length of the books to be analysed 
differs considerably, some (for example in the Longman's series) 
approaching the length of 'Early Modern Age', others being much shorter 
than 'Tudor England', therefore the rate of sampling need not be the 
same f or each book. 
On balance then, a sampling rate of twenty to thirty passages per 
book, depending on length, was considered adequate, though results from 
measures giving high standard deviations, such as FOG (and indeed the 
Simple Count of Multisyllabic Words), will have to be treated with more 
caution. There remains the question of the most practical way of 
choo;, ing the passages, for these figures relate to random selection. 
But it would be a tedious process to count all the words in each book, 
divide them into hundred word passages, and then to select a number of 
them by some randomising process. It is far simpler to select passages 
systematically, from every nth page for example. This is theoretically 
quite acceptable as long as the data are not periodic, as in a sine 
wave, when each observation might, by shear bad luck, occur at a peak 
or at a trough. There is no theory which predicts such an unlikely 
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structure in text, and no evidence to suggest that it does. Leifeste, 
it will be recalled, found no differences in sampling reliability 
between systematic and non-systematic sampling patterns. For present 
purposes then systematic sampling was adopted, the exact number of 
sample passages taken from each book is given in the following chapter. 
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CHAPTER SIX 
READABILITY STUDY - PART III : AN INVESTIGATION OF THE RELIABILITY OF GRADE LEVEL. PREDICTIONS AND INTERCORRE[ATION OF READABILITY FORMULAE 
Introduction and Literature Review 
A considerable number of readability measures are now available, 
especially in the United States. Dunlap (1954) counted fifty-six 
formulae, and Klare (1975) identifies another twenty-three devised 
since 1960, not including those developed for use with foreign 
languages. The use of formulae has been steadily increasing in the 
United Kingdom and may well continue to do so as a result of interest 
generated by, for example, the Bullock Report (1975), the Open 
University's Reading Development Course (Davies, 1973), and the Schools 
Council Effective Use of Reading Project (Lunzer and Gardner, 1979). 
With this proliferation in the use of formulae has come an 
extensive literature on their development and application as well as on 
their advantages and shortcomings. Nevertheless, the teacher or 
librarian cannot be expected to have made a specialist study of this 
field, so the choice of formula may frequently be rather arbitrary, and 
dependent upon what the user has chanced upon. The FOG formula, for 
example, was introduced to many teachers because it was the one chosen 
as an example in the Open University Reading Development Course. This 
diversity of useage would matter rather less if it could be assumed 
that any formula will give more or less the same index or grade level 
as any other when applied to a particular text - at least in the long 
run - though some random error may of course be expected in short 
passages. Indeed Klare (1976b) called for "studies comparing the grade 
level readability ratings assigned by different formulas to the same 
set of criterion materials, (since] even when correlations are high, 
the assigned ratings may differ considerably. " (p. 131) 
The present chapter reports such a study using the seven methods 
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of assessing text difficulty used in the readability survey. One of 
these, the count of multisyllabic words is not in common use but has 
been included largely to act as a 'tracer variable' following a 
recommendation by Klare (personal communication), that is, as a 
yardstick against which to assess the performance of the formulae. All 
of these include more than one text feature (somewhat indirectly in the 
case of SMOG), so a single measure provides a stable point of 
comparison. It does however contribute additional information on 
vocabulary difficulty in text. 
The method of enquiry consists of an investigation of the inter- 
correlations of the formulae applied by ASTRA 3, and a comparison of 
grade levels obtained as a result of using these formulae on the same 
texts. Given the high inter-correlations sometimes reported between 
the scores deriving from different formulae for the same texts (see 
e. g. Lunzer and Gardner, 1977), it might seem reasonable to produce 
arithmetic rules for converting one formula score into another using 
simple regression. Any problems concerning choice of formulae would 
then cease to exist. Faced with texts graded on a variety of 
formulae the teacher, librarian or researcher could simply apply the 
appropriate conversion rule. This would provide a common measure, and 
one could thus compare like with like. 
In the final section of this chapter, the results of the 
readability survey will be reported and discussed in the light of the 
grade level and correlational study. 
Comparison of grade levels 
The majority of studies investigating the validity and reliability 
of readability formulae have been less concerned with the grade 
placement of texts than with the rank-ordering of texts and the grades 
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given by a formula are frequently accepted uncritically. Nevertheless, 
there have been some studies concerned with how well formulae predict 
grade levels. Usually these have compared the levels obtained by 
applying a number of formulae. 
One of the earlier studies was conducted by Russell and Fea 
(1951), who examined the Dale-Chall, Flesch, Lorge, Lewerenz, 
Washburne-Morphett and Yoakam formulae to see which if any would give 
mean grade levels closest to those determined by sixty-three librarians 
for a sample of childrens story books. The best known formulae, the 
Dale-Chall, Flesch and Lorge were superior in this respect to the 
Lewerenz, Washburne-Morphett and Yoakam formulae. As is often the case 
in such studies, the particular criterion and materials used make it 
difficult to generalise from the results or to derive much practical 
guidance from them. 
Michaelis and Tyler (1951) conducted a study which re-examined the 
formulae which had passed muster in Russell and Fea's study. They used 
the Dale-Chall, the Flesch and the Lorge formula, to determine whether 
text graded at a particular level by the formulae was in fact 
comprehensible to readers at that level of reading (as decided by the 
Iowa Silent Reading Test). The Dale-Chall and Flesch formulae were 
best by this criterion. Michaelis and Tyler do report, however, that 
the differences in the actual grades given by the different formulae 
for the same material were considerable. 
Larrick (1954) compared the grade placements indicated by five 
formulae for two children's books - one a work of fiction and one a 
work of non-fiction. Some variation between formulae was found, but 
the two giving the most extreme results have largely fallen into 
disuse. The grades given by each formula for each book were as 
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follows: - 
Author of formula Fiction Non-fiction 
Dale and Chall (1948) 9-10 5-6 
Lorge (1944) 6.17 5.04 
Washburne and Morphett (1938) 9.05 6.21 
Yoakam (1948) 12.00 5.1 
Flesch (1948) 7.0 7.0 
In the case of the fiction text, the grade level disparities are 
so great as to suggest that the relationships between formulae may be 
curvilinear rather than linear. 
A study by Taylor (1962) is unusual in that it used British books 
and teachers. It showed that age-placements by (American) formulae 
were higher than those by pooled teachers' ratings. However, the 
results also suggest that caution must be exercised in interpreting 
cross-correlational evidence used to validate formulae. Taylor found 
intercorrelations of between 0.8 and 0.9 for the three formulae used 
(Lorge, 1944; Dale and Chall, 1948; and Devereux, unpublished), despite 
the fact that the Devereux formula's correlation with pooled teacher 
ratings was only 0.5, whereas the Lorge formula's correlation with this 
'external' criterion was 0.7 - as high, that is, as the 
intercorrelations of the teacher's judgements themselves. 
Pauk (1969) reports the findings of a study conducted by a group 
of students under his supervision. These compared the grade levels of 
twenty articles according to three formula - Dale-Chall, Fry, and 
McLaughlin's SMOG. In nine out of twenty cases, Dale-Chall and Fry 
gave similar grade scores. SMOG and Fry did so in three of the twenty 
cases. SMOG and Dale-Chall only gave similar grade scores once. 
Daines and Mason (1972) set out "to compare the grade level 
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ratings assigned to test item selections of several reading tests with 
the plotted grade level ratings of these same test-item selections 
using Fry's Readability Graph (Extended through Pre-primer Level). " 
(p. 598) There were eight tests in all including the Gray Oral Reading 
Test, the Gilmore Oral Reading Test and the Durrell Analysis of Reading 
Difficulty. Two conclusions were reached. The first was that the Fry 
Extended Readability Graph did not produce grade level designations 
that consistently agreed with the assigned grade levels of test item 
selections. The second was perhaps less a conclusion than a 
recognition of a methodological problem, namely, that Spearman Rank 
Correlation was an inappropriate statistic to determine the grade level 
agreement of two sets of readability data. 
This illustrates particularly well the tendency for 'slippage' to 
occur in discussing the rank-ordering performance of readability 
formulae, and their grade-placement performance. The chances of this 
can be reduced by couching the proposition to be investigated in the 
form of a formal hypothesis which assists in the selection of an 
appropriate statistical test. This procedure was adopted in the 
present investigation. 
Hypothesis 
Let p be the population mean (over all possible passages) for a 
formula. Then for the seven measures used here the null hypothesis 
(Ho) is: 
i'1 'P6 =N7 
A test of a null hypothesis of this form is presented by Anderson 
(1958, Section 5,3.5). This involves Hotellings T-square from which 
an F-test can be derived. This method of testing is selected since it 
allows for the fact that the grade-levels predicted by the formulae may 
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be correlated, in that they are obtained from th, 3 same text, and it 
also avoids the problem of multiple t-tests (referred to below). 
Method 
Following the guidelines provided by Chapter five a systematic 
sample of one hundred word passages was taken from each of the books 
listed overleaf. The number of passages per book was approximately 
twenty to thirty depending on the length of the particular book. (The 
largest number of passages taken was thirty-six and the smallest was 
nineteen). Each passage began at the start of the first complete 
sentence at the top of the nth page, the value for n being adjusted in 
each case to give a total sample size in the desired range. Only 
continuous instructional prose was sampled. If a designated page bore 
only illustration, maps, or diagrams, together with captions etc, the 
following page was substituted. In those books having questions at the 
end of chapters or topics, these were also passed over in favour of the 
following page. Two further books were analysed completely, though 
this was only because of their unusual brevity. 
Each passage was prepared and input to the Hewlett-Packard 2000F 
in the way described in the previous chapter. Output from ASTRA 3 was 
collated and tabulated. Raw data tables may be found in Appendix 6.1. 
The Flesch formula like the Farr, Jenkins, Paterson formula provides a 
score in terms of an index figure between 100 and 0. It is American 
practice to give more meaning to this scale by dividing it into bands, 
variously labelled as 'high school' or 'college graduate' level. In 
ASTRA 3 these indices are turned directly into grade levels using an 
algorithm, originating in the General Motors STAR program, used to 
provide the Flesch Grade in the Schools Council Effective Use of 
Reading Project (Lunzer and Gardner, 1977). These grades, together 
with other formula results for each passage, were punched onto IBM 
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cards, and made up into card decks, one for each book. Each series of 
values was entered into the IBM 370 at the University of Cambridge 
Computing Centre, from a Remote Job Entry terminal at the Open 
University. Means and standard deviations were calculated for each 
book, using SPSS Version H. Results for all books in the survey were 
tabulated, and these are given in Appendix 6.11 and later in this 
chapter. 
For the investigation of the extent to which formulae agreed in 
predicting grade level, the following sub-set of books was used: 
Changing World History Book 1 
Man Makes His Way 
The Modern World Since 1870 
Hitler and Mussolini 
Living History: North of England 
Roosevelt and Kennedy 
Britain's Heritage Book 2 
Man Looks Outwards 
Towards a New Man 
Lloyd George and Churchill 
El idor 
Altogether 350 passages were selected for this study. All 350 
passages were submitted to SPSS Sub-Program Scattergram, correlations 
and scattergrams being obtained for all formula pairs. Parameters of 
the regression line, i. e. slope, intercept, and standard error of 
estimate, were computed. Data were also analysed book by book, formula 
intercorrelations being obtained for each separate text. The series of 
values for each book were subsequently input to the Hewlett-Packard 
2000F and were analysed using the programs TSQ and CORRT (ACS Library 
Programs) which calculate Hotelling's T2 and the t-test for correlated 
values respectively. 
Results. Grade Level Predictions of Formulae 
Tabulated results for each book are presented in Appendix 6. ii. 
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For convenient reference results for one example book are provided in 
Table 6.1. This gives the grade levels predicted by each of the 
formula for each sample passage in 'Man Looks Outwards' (Pitcher and 
---------- - -- --- Table 6.1 
Pass. No. FLESCH DALE PSK FOG SMOG FJP SCM 
1 13.6 8.9. 6.9 15.6 12 14.7 13 
2 8.5 7.9 5.7 10.8 9 9.6 8 
3 7.8 7.7 5.5 10.4 9 8.7 6 
4 7.8 7.7 5.4 9.7 9 8.7 10 
5 8.2 7.9 5.7 12.2 11 8.9 13 
6 6.9 72 4.9 7.9 7 7.7 6 
7 8.9 8.1 5.8 11.9 11 9.2 15 
8 9.1 8.1 5.9 10.2 9 10.7 13 
9 8.0 7.8 5.6 11.4 10 9.5 11 
10 10.0 8.4 6.2 12.8 11 12.2 12 
11 8.5 7.9 5.6 10.3 9 10.4 11 
12 7.5 7.5 5.2 8.7 8 9.4 6 
13 6.7 7.1 4.7 7.2 7 7.6 5 
14 6.9 7.3 4.9 7.5 7 7.7 7 
15 7.7 7.7 5.5 10.6 9 8.9 6 
16 7.4 7.5 5.1 8.2 8 8.2 8 
17 7.3 7.5 5.2 10.0 8 7.8 7 
18 8.1 7.8 5.6 11.4 10 9.2 11 
19 8.4 7.9 5.6 9.7 9 11.6 6 
Mean 8.28 7.79 5.53 10.35 9.11 9.46 9.16 
S. D. 1.49 0.41 0.48 2.56 1.41 1.77 3.20 
Table 6.1 Grade levels predi cted by each formula for 
sample passages from 'Man Looks Outwards' . 
Harris, 1972, Longman) and also shows the mean and standard deviation 
over all the passages. ('Flesch' refers to the grade level derived 
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from the Reading Ease index. ) Though computed values went to six 
decimal places, values given have been rounded to one decimal place 
save for the means and standard deviations which are rounded to two 
decimal places. 
Applying the test of significance to Hotelling's T2 for the data 
in Table 6.1 gives: 
T2 = 3834.61, F(7,12) = 365.201 (p<. 001) 
Results for the other books are presented in Table 6.2 below. In 
every case F exceeds the 0.1% significance level. 
Table 6.2 
Book Hotelling's T2 Test 
Britain's Heritage T-Square = 123298 
F(7,21) = 13699.724 
Modern World T-Square = 3184.04 
F(7,26) = 369.576 
Towards A New Man T-Square = 582520 
F(7,13) = 56938.070 
Man Makes His Way T-Square = 291422 
F(7,13) = 28449.0 
Elidor T-Square = 741266 
F(7,14) = 74126.624 
A Changing World T-Square = 1230330. 
History F(7,24) = 140609.623 
Living History North T-Square = p61366 
of England F(7,16) = 47934.179 
Lloyd George and T-Square = 1.09512E. 06 
Churchill F(7,29) = 129626.983 
Roosevelt and Kennedy T-Square = 376231 
F(7,27) = 43975.117 
Hitler and Mussolini T-Square = 630487 
F(7,28) = 74174.984 
Table 6.2 Hotelling's T2 results for books used in the 
grade study. 
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The fact that overall the seven formulae yield different means, 
even in the long run, does not of course necessarily imply that all 
pairs of formulae which can be formed from these seven would yield 
different means. The significance of the difference between any pair 
was tested using the correlated t-test. Results for two of the books 
are given in Table 6.3 where differences between mean grade levels 
Table 6.3 
Nineteen passages from Man Looks Outwards (Pitcher and Harris, 1972): 
FLESCH/DALE FLESCH/PSK FLESCH/FOG FLESCH/SMOG FLESCH/FJP FLESCH/SCM 
0.49 2.75 2.65 0.83 1.18 0.88 
(N/S) (p<. 001) (p<. 001) (p<. 001) (p<. 001) (MIS) 
DALE/PSK DALE/FOG DALE/SMOG DALE/FJP DALE/SCM PSK/FOG 
2.26 2.56 1.32 1.67 1.37 4.82 
(p<. 001) (p<. 001) (p<. 001) (p<. 001) (N/ S) (p<. 00i1) 
PSK/SMOG PSK/FJP PSK/SCM FOG/SMOG FOG/FJP FOG/SCM 
3.58 3.99 3.63 1.24 0.89 1.19 
(p<. 001) (p<. 001) (p<. 001) (p<. 001) (p<. 05) (p<. 05) 
SMOG/FJP SMOG/SCM FJP/SCM 
0.35 0'. 05 0.3 
(W S) (N/S) (N/S) 
Thirty- three passages from Modern World (Snellgrove, 1968): 
FLESCH/DALE FLESCH/PSK FLESCH/FOG FLESCH/SMOG FLESCH/FJP FLESCH/SCM 
2.41 4.77 -0.62 0.63 -1.38 4.37 
(p<. 001) (p<. 001) (p<. 01) (p<. 01) (p<. 001) (p<. 001) 
DALE/PSK DALE/FOG DALE/SMOG DALE/FJP DALE/SCM PSK/FOG 
2.36 -3.03 -1.78 -3.79 - 6.81 5.39 (p<. 001) (p<. 001) (p<. 001) (p<. 001) (p<. 001) (p<. 001) 
PSK/SMOG PSK/FJP PSK/SCM FOG/SMOG FOG/FJP FOG/SCM 
4.14 -6.15 9.14 1.25 -0.76 3.75 (p<. 001) (p<. 001) (p<. 001) (p<. 001) (p<. 05) (p<. 001) 
SMOG/FJP SMOG/SCM FJP/SCM 
-2.01 5.00 2.99 (p<. 001) (p<. 001) (p<. 01) 
Table 6.3 Differenc es in mean grade produced by all possible 
combinations of seven formulae applied to two books. 
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predicted by the formula pairs are tabulated together with the 
significance levels attached to those differences by the t-test. 
Appendix 6.111 gives the values for t obtained for the remaining nine 
books. 
Over all eleven books there was no formulae pair which 
consistently produced 'agreement' on mean grade levels, though there 
were oad cases of agreement in particular books. (These cases could of 
course be errors. In one hundred t-tests giving p<. 05 results, five 
are likely to be erroneous). The problem of multiple t-tests on the 
same data is fully discussed in Hays, 1963, Section 14.8. ) There is 
then no evidence here to suggest that there is a particular formula 
pair which could, in the long run, be relied upon to supply more or 
less the same mean grade level. 
Correlations between formulae 
Despite the fact that the formulae were found to give widely 
differing grade levels when applied to a text, generally speaking high 
correlations were nevertheless found to exist between the formulae, all 
of them significant (p<. 001). Such correlations suggest that 
interconvertibility might indeed be possible. To do this would require 
the correlations to be dependable and consistent, therefore it must be 
asked to what extent these correlations persist from one difficulty 
level to another and from one text to anöther. 
Figure 6. a. overleaf is a scattergram based on data from all the 
eleven books, with grade levels predicted by the Flesch Reading Ease 
Formula plotted against those predicted by the Farr, Jenkins, Paterson 
Formula. The Pearson Product Moment correlation between the two is 
0.88. The conversion rule based on this scattergram is: 
Flesch Grade = 1.34741 + 0.73664 x F. J. P. 
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Fig. 6. a Scattergram showing intercorrelation be tween Flesch 
Grade Level (USG) and FJP grade over all passages in eleven books. 
Page 6.12 
The standard error of the conversion is overall about one school year 
either way. 
However the scattergram suggests that high correlation 
coefficients may serve to conceal the fact that the relationship 
between the formulae weakens markedly with increasing grade levels. 
Scattergrams were plotted using the other formulae pairs, and although 
the correlation coefficients were almost always high overall, a variety 
of relationships was displayed between the formulae. Appendix 6. iv 
presents the scattergrams appropriate to all formulae pairs, and it can 
be seen that the strength of the relationship between Flesch and SMOG, 
like that in Fig. 6. a., decreases markedly as grade level increases in 
a way that is typical of a number of formulae pairs. Not all give rise 
to a heteroscedastic relationship such as that between Flesch and 
F. J. P. Some scattergrams suggest curvilinear relations between 
formulae, e. g. FOG and F. J. P., Flesch and P. S. K. In these particular 
cases this may be a result of the conversion of index to grade in 
Flesch and F. J. P. The conversion table does not divide the 0 to 100 
index into equal bands, there being fewer grades at the 'difficult' end 
of the scale. What is clear is that apart from the Flesch-Dale-P. S. K 
group of formulae, a particular grade obtained with one can be read off 
as any of a considerable range of grades on another. This becomes 
strikingly apparent in the Flesch/SMOG scattergram because SMOG gives 
only integer values. 
There remains the question of whether these correlations can be 
relied upon to remain fairly constant across different texts. Table 
6.44 overleaf gives findings from 'Man Looks Outwards', while Table 6.5 
gives findings for 'Living History, North of England'. A correlation 
matrix for each of the remaining nine texts used in the grade level and 
correlational study is presented in Appendix 6. v. 
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Table 6.4 
FLESCH DALE P. S. K. FOG SMOG FJP SCM 
FLESCH 1.00 . 95 . 95 . 86 . 79 . 91 . 62 
DALE 1.00 . 99 . 91 . 89 . 90 . 72 
P. S. K. 1.00 . 95 . 90 . 89 . 68 
FOG 1.00 . 96 . 72 . 72 
SMOG 1.00 . 66 . 80 
FJP 1.00 . 45 
Table 6.4 Pearson Product Moment Correlation Matrix of 
Formulae in 'Man Looks Outwards' . 
it is apparent from the analyses given in Table 6.4, Table 6.5 and 
in Appendix 6. v that not only do correlations differ from formulae 
pair to formulae pair, as shown earlier, but they differ within a 
particular pair from text to text. In 'Man Looks Outwards' (Table 6.4) 
Table 6.5 
FLESCH DALE P. S. K. FOG SMOG FJP SCM 
FLESCH 1.0 . 98 . 96 . 66 . 68 . 85 . 70 
DALE 1.0 . 99 . 70 . 70 . 
84 . 69 
P. S. K. 1.0 . 74 . 70 . 
84 . 63 
FOG 1.0 . 90 . 32 . 73 
SMOG 1.0 . 31 . 89 
FJP 1.0 . 30 
Table 6.5 Pearson Product Moment Correl ation Mat rix of 
Formulae in 'Living History, North of England' 
for example, FOG and F. J. P correlate 0.72 (two-tailed test p<. 01). In 
'Living History' (table 6.5) the correlation for the same pair of 
formulae is only 0.32 (not significant). In the case of the P. S. K. and 
FOG formulae, the values are 0.95 and 0.74 respectively. In the book 
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0.35 (not significant). However it is 0.44 in 'Elidor', 0.54 in 
'Modern World', 0.72 in 'Roosevelt and Kennedy', and as high as 0.82 in 
'Britain's Heritage'. The picture is similar for most of the other 
possible combinations. The correlation between the Flesch Reading Ease 
grade and the FOG grade, for example varies from 0.66 to 0.93, and for 
FOG and F. J. P. from 0.40 to 0.68. These differences are not the result 
of the differences in mean grade level from book to book, for there is 
no systematic increase (or decrease) in intercorrelation of formulae 
with an increase (or decrease) in mean grade level. 
The only formulae that intercorrelated consistently well at all 
grade levels and on all the texts were Flesch, Dale estimate, and 
P. S. K. Since the Dale Estimate is derived from Flesch, the only useful 
conversion would therefore be between Flesch and P. S. K. this gives the 
rule: 
Flesch grade = (2.83736 x P. S. K. ) - 7.18837 
(The standard error of estimate = 0.65) 
Readability Survey 
The full results of the readability analysis of all the books in 
the study are given in Appendix 6.11. For ease of reference however, 
results from a subset of the formulae used are also presented in Table 
6.6 below, converted to 'reading age' by the addition of five to the 
grade scores (except of course for SCM). 
Summary and discussion 
It is clear that the hypothesis that all the formulae will, at 
least in the long term, give the same grade level result, is not 
supported by the results of this study. Yet many, perhaps the majority 
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of those using readability formulae will be doing so in order to 
collect more information to assist them in determining whether or not a 
text is appropriate for a particular well-defined readership. Teachers 
especially will be interested in knowing the age range for which a text 
may be most appropriate. It is in this very respect however that 
readability formulae seem to be potentially misleading. The rank- 
ordering performance of formulae is in this context largely irrelevant. 
"F"or reliable classroom use ... exact grading rather than ranking is 
the important criterion. " (Lunzer and Gardner, 1977, chapter 3, p. 
28) 
Many commentators on the merits of readability formulae have 
exhibited less interest in the grade level prediction than in this 
rank-ordering capacity of formulae. Indeed there is a tendency for the 
use of formulae to be justified with evidence from correlational 
studies, though these of course can say nothing about the accuracy of 
any particular formula's grade predictions, yet at the same time the 
formulae are widely used with grade level prediction in mind. An 
important finding of this study is that while several formulae may 
correlate highly over a corpus of texts, this does not mean that the 
same is necessarily true in practice when these are applied to a 
particular book. Indeed there can be quite large variations in 
intercorrelation from book to book. 
If it is not possible to rely upon the correlation between one 
formula and another remaining constant from one text to another, then 
the use of conversion rules for 'standardising' formulae seems likely 
to increase error, since the accuracy of the conversion would vary from 
text to text, and in an unknown way. The extra statistical work 
involved in determining the accuracy of the conversion is not likely to 
be undertaken by many formulae users, not least since such a study 
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would involve using both formulae on the text in question, thereby 
losing the convenience of using a conversion rule in the first place. 
The results of the grade placement study constitute a problem for 
the interpretation of the survey results. A most basic question is 
have these books been shown to be appropriate to a mixed ability 
readership in the age range twelve to fourteen? The answer has to be, 
first it depends upon whether principled reasons can be adduced for 
accepting the results of one formula rather than another, for, as 
discussed above, they give different results which cannot be reconciled 
or combined. Secondly it depends upon whether one accepts mean grade 
level as an appropriate and sufficient statistic, for, as shown by the 
values for standard deviation in the table of results, there is 
typically considerable variability within the books. 
In dealing with the first issue, it is helpful to divide the 
formulae up into those that are 'Flesch-type' i. e. derivations or 
recalculations of the Flesch Reading Ease formula, and the rest. The 
first group consists of USG, the Dale Index, P. S. K. and F. J. P. The 
second comprises FOG, SMOG, and SCM. In the first group, USG, Dale and 
P. S. K. intercorrelate so highly (between . 94 and . 98) that they may be 
regarded as being virtually identical in rank-ordering. Dale, it will 
be recalled from Chapter Three, is not computed using a word list, but 
is derived from USG arithmetically, according to a simple 
transformation of unknown provenance used by General Motors in STAR. In 
this sense it is rather like the conversions investigated in this 
chapter, but much more poorly documented. Since such conversions have 
not been recommended here it is consistent to treat this one warily. 
The grade level given by F. J. P. seems to be rather higher in 
general than USG, P. S. K. or even SMOG. This too must be treated with 
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caution, however, since it results from running the F. J. P. index (which 
like the Flesch index ranges from 0 to 100) through the same conversion 
table provided by Flesch for the Reading Ease index. In the first 
group then, there is a tentative preference for USG or P. S. K. 
In the second group the SMOG formula has been found in the past to 
give unrealistically high grades (for example by Lunzer and Gardner, 
1979). This has been ascribed by Harrison (1980a, p. 59) to the fact 
that McLaughlin used a 100% comprehension criterion. But the SMOG 
grades for the books analysed here are very little higher than those 
stemming from USG, and in some cases ('Modern World' and 'Elidor') they 
are lower, even though Flesch used a 75% comprehension criterion on the 
McCall-Crabbs test questions. There seems to be no compelling reason 
here to eliminate SMOG, and it is considered below alongside USG and 
P. S. K. 
This leaves FOG and SCM to be considered. In the case of SCM, a 
rather surprising fact emerges from the examination of the mean grade 
levels predicted by the formulae. This Simple Count of Multisyllabic 
words gives mean scores which, if interpreted as grade levels, are 
remarkably close to those resulting from the application of some of the 
true formulae (see Table 6.6 for comparison with USG). This suggest 
that such counts might provide a (somewhat a-theoretical) 'rule of 
thumb' way of quickly evaluating materials for this age band. The fact 
that SCM does not do this reliably, counsels caution. What is more the 
standard deviation of the Simple Count tends to be considerably higher 
than those typical of formulae. It has to be borne in mind, however, 
that SCM values are absolute, that is, uncorrected for the small 
differences in passage length, and that this will have tended to 
increase the variance of the scores. 
The choice seems to be between the FOG formula, which gives grade 
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levels that tend to be higher than all the other formulae, P. S. K. which 
gives the lowest grades, and USG and SMOG which give very similar 
intermediate grades. Of these two, USG has a standard error which at 
Table 6.6 Readability Survey - Means and Standard Deviations. 
Title of Book 
Early Modern Age 
L. E. Snellgrove 
Longman's 1972 
The Middle Ages 
R. J. Cootes 
Longman's 1972 
Ancient World 
R. Cootes & L. Snellgrove 
Longman's 1970 
Man Makes His Way (1) 
R. Pitcher & A. Harris 
Longman's 1969 
Man Looks Outwards (3) 
R. Pitcher & A. Harris 
Longman's 1972 
Towards A New Man (2) 
R. Pitcher & A. Harris 
Longman's 1971 
Changing World History 2a 
J. D. Bareham et al 
Holmes McDougal 1971 
Britain Under the Tudors and 
Stuarts, Denis Richards 
Longman's 1958 
Active History 4 
J. Platts 
MacMillan Ltd. 1969 
Mean 
U SG 14.3 41 
SCM 11.96 
USG 13.406 
SCM 9.061 
USG 13.646 
SCM 10.15 
USG 14.0 
SCM 9.30 
USG 13.28 
SCM 9.16 
USG 12.795 
SCM 9.15 
USG 12.968 
SCM 9.323 
USG 16.532 
SCM 13.625 
USG 12.033 
SCM 6.0 
Standard Deviation 
USG 1.789 
SCM 4.107 
USG 1.489 
SCM 3.622 
USG 1.015 
SCM 3.07 
USG 1.64! 
SCM 2.95 
USG 1.49 
SCM 3.05 
USG 0.701 
SCM 3.07 
USG 1.241 
SCM 3.953 
USG 2.778 
SCM 3.894 
USG 0.645 
SCM 3.63 
0.75 of a grade is only half that of SMOG, so the problem can be 
reduced to that of determining which of three formulae best represents 
the suitability of material for 12-14 year olds, P. S. K., USG, or FOG. 
The evidence from judgemental studies could be helpful here. 
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Fortunately Harrison has carried out a number of valuable studies using 
British text materials and judges. 
Klare (1975) and Harrison (1979) have shown that while individual 
judgements of readability tend to be unreliable, the pooled judgements 
of a number of individuals tend to be much more reliable. Harrison 
(1980b) reports a study of children's pooled judgements of passage 
difficulty. This included a passage from 'Elidor', which was rated at 
11.42 years by boys and 11.08 years by girls. For present purposes 
this can be averaged to form a criterion of 11.25. The nearest mean 
grade level computed in the present study for 'Elidor' is 11.067 years, 
and this comes from USG, i. e. the Flesch formula. The next closest is 
SMOG (10.952). 
It is possible that the particular passage rated by the children 
in Harrison's study was somewhat higher or lower than the mean, but 
since there is relatively li: le fluctuation from passage to passage in 
this book (Flesch S. D. = 0.633), it seems justifiable to conclude that 
the gradings given by Flesch and by the children are at least in the 
same range. For 'Elidor' both P. S. K. and FOG are lower than USG. Why 
does the FOG formula give a comparatively low grading in the case of 
'Elidor' when it tends to give higher gradings than most of the 
formulae in the case of the history books? The FOG formula uses a 
percentage count of multisyllabic words per hundred words rather than a 
count of all the syllables in the passage. One would not expect a very 
high proportion of words of three or more syllables in a children's 
story. It can be seen from the value for SCM that in fact there are 
only about five such words per hundred in 'Elidor', about half the rate 
for the history books. 
A second approach would be to look at teachers' judgements 
compared to formulae grades. In Harrison's (1979) study four groups of 
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of a number of individuals tend to be much more reliable. Harrison 
(1980b) reports a study of children's pooled judgements of passage 
difficulty. This included a passage from 'Elidor', which was rated at 
11.42 years by boys and 11.08 years by girls. For present purposes 
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grade level computed in the present study for 'Elidor' is 11.067 years, 
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does the FOG formula give a comparatively low grading in the case of 
'Elidor' when it tends to give higher gradings than most of the 
formulae in the case of the history books? The FOG formula uses a 
percentage count of multisyllabic words per hundred words rather than a 
count or all the syllables in the passage. One would not expect a very 
high proportion of words of three or more syllables in a children's 
story. It can be seen from the value for SCM that in fact there are 
only about five such words per hundred in 'Elidor', about half the rate 
for the history books. 
A second approach would be to look at teachers' judgements 
compared to formulae grades. In Harrison's (1979) study four groups of 
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experienced teachers rated passages for the age at which an average 
child could cope with the reading. Summarising the study, Harrison 
(1980b) says "all four groups gave mean ratings which agreed in terms 
Table 6.6 continued 
Active History 3 
J. Platts 
MacMillan Ltd. 1969 
Changing World History 1 
J. D. Bareham et al 
Holmes McDougall 1971 
Changing World History 2b 
J. D. Bareham et al 
Holmes McDougall 1971 
Living History - North of 
England, Richard Worsnop 
Holmes McDougall 1974 
Medieval Britain 
Denish Richards & A. Ellis 
Longman's 1973 
USG 12.69 USG 0.974 
SCM. 7.2 SCM 3.488 
USG 12.813 USG 1.141 
SCM 7.39 SCM 3.97 
USG 13.283 USG 1.768 
SCM 8.8 SCM 4.080 
USG 13.148 USG 1.163 
SCM 9.39 SCM 4.16 
USG 15.871 USG 
SCM 12.742 SCM 
A Scottish History for Today 2 USG 13.690 USG 
I. Gould & J. Thompson SCM 9.800 SCM 
John Murray 1958 
1.956 
3.193 
1.444 
3.284 
A Scottish History for Today 1 USG 12.603 USG 1.156 
I. Gould & J. Thompson SCM 6.324 SCM 2.458 
John Murray 1957 
Life in England 2 (Tudor USG 14238 USG 2.083 
England), A. Williams-Ellis SCM 9.721 SCM 3.772 
& W. Stobbs 
Blackie 1968 
Life in England 5 (Victorian USG 14.834 USG 2.078 
England), A. Williams-Ellis SCM 10.875 SCM 3.452 
& W. Stobbs 
Blackie 1969 
Table 6.6 Readability Survey - Means and Standard Deviations 
of relative difficulty, and which were also remarkably close in terms 
of actual age level. Furthermore, these age levels were very close to 
those suggested by the Flesch formula age level scores computed by the 
Nottingham STAR program. " (p. 41). 
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To summarise then, the evidence seems to favour the use of the 
Flesch formula for grade level approximation. Insofar as the SMOG 
formula provides much the same sort of grade score as the Flesch 
- ------ ----- -- -- Table 6.6 continued 
A History of British Transport USG 13.914 USG 1.530 
John Ray SCM 11.000 SCM 3.602 
Heinemann 1969 
A History of Flight USG 13.856 USG 1.051 
John Ray SCM 11.647 SCM 2.762 
Heinemann 1968 
A History of the Railway USG 14.264 USG 1.881 
John Ray SCM 11.424 SCM 2.926 
Heinemann 1969 
Lloyd George & Churchill USG 13.447 USG 1.328 
John Ray SCM 11.47 SCM 3.21 
Heinemann 1970 
Roosevelt & Kennedy USG 14.668 USG 1.980 
John Ray SCM 14.47 SCM 4.44 
Heinemann 1970 
Hitler & Mussolini USG 14.583 USG 1.712 
John Ray SCM 14.51 SCM 4.22 
Heinemann 1970 
Elidor USG 11.067 USG 0.633 
A. Garner SCM 5.05 SCM 2.34 
Penguin Books Ltd. 1965 
Britain's Heritage II USG 13.4 USG 1.88 
P. J. Larkin SCM 8.82 SCM 4.05 
Houlton Educational 
Publications 1959 
Modern World USG 15.93 USG 2.02 
L. E. Snellgrove SCM 15.30 SCM 4.28 
Longman's 1968 
Table 6.6 Readability Survey - Means and Standard Deviations 
formula with these materials, and is fairly simple to calculate 'by 
hand', SMOG suggests itself as a useful teachers aid. For present 
purposes, however, attention will be largely on the results of the 
Flesch formula. 
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When these results are considered a remarkable picture emerges. 
Of the twenty-six history books analysed, twenty-three have mean grade 
levels falling within the 12-14 year age-band. What is more, the 
majority of these (ten) lie in the middle of the age band at grade 8+ 
(thirteen years), with six at grade 7+, and seven at grade 9+. This is 
then, a near symmetrical distribution of normal shape in the correct 
age band - something of an achievement by the authors and publishers 
concerned. 
Three textbooks were well outside this range, however, having 
means around the sixteen year mark. Against this criterion they are 
more appropriate for the upper rather than the lower end of the 
comprehensive school and, since they exhibit standard deviations of 
around two school years, may be unsuitable for use below the sixth 
form. Only one book out of the entire 26 was below the 7 to 9 grade 
range, and this was not a history book but 'Elidor'. 
In a field where the school text book has not had a particularly 
good press (see chapter one), these results are as encouraging as they 
were unanticipated. Indeed it now seems rather unsporting to ask 
whether mean grade level, though perhaps a useful and necessary 
statistic, is a sufficient one for reaching conclusions about the 
reading difficulty of these text books. Certainly there is 
considerable precedent for adhering to mean grade level as the main, 
inceed the only readability statistic. Children's books have been 
graded in this way, for some considerable time, not least by publishers 
and educationalists in the United States (see for example the 'Spache 
Readability Level Catalog - Over 6000 titles graded in relatively exact 
reading levels', Spache (1969)). Nevertheless a brief illustration 
from the present results will suggest that this may be less than 
adequate. 
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The book 'Towards a New Man' has a USG mean grade of 7.795. 
'Changing World History 2a' is very similar at 7.968. The former 
however has a standard deviation of 0.701, while the latter has a 
standard deviation almost twice this at 1.241. By classing the books 
entirely on mean grade level, this difference is in effect being 
dismissed as irrelevant to the reading task faced by children. The 
critic might turn the tables entirely and argue that it is mean grade 
level which is irrelevant - an abstraction with the same academic 
interest as the mean fence height at a steeplechase - it does not 
necessarily discriminate between very different courses, and worse, it 
does not necessarily tell you whether the horse you have backed will 
make it through the course. 
While it seems reasonable to suppose that a book consisting of 
alternating passages at reading age level five and fifteen must be a 
very different reading prospect than a homogeneous text at reading age 
level ten, it is of course less obvious when the difference is of the 
order of 0.7 and 1.2 grades. [Nevertheless differences of this size 
have been regarded as important in readability - most notably in the 
preference for the Flesch formula over the SMOG formula on the grounds 
that the standard error of the former is 0.75 grades while that of the 
latter is 1.5 grades. ] The standard deviations exhibited by the books 
in this study lie in the range just under one to just over two grades 
(USG). [The two books referred to in chapter five, the sampling study, 
were it seems fairly representative] Assuming that scores are 
distributed more or less normally (the following chapter will show this 
to be reasonable), then about two thirds of the scores will lie inside, 
and one third of the scores will lie outside plus or minus one standard 
deviation. To take the best-selling book, 'Early Modern Age', (mean 
USG 9.341, S. D. 1.789), some two thirds of the book will lie between 
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about 7.5 and 11.1 (age level 12.5 to 16.1). So there is already 
plenty of scope here for 'high fences', passages that are likely to be 
too difficult for thirteen or fourteen year olds. But a third of the 
book will be either below age level 12.5 or even more difficult than 
16.1. Even the books with a mean of grade 8 plus, i. e. in the middle 
of the age band 12-14, tend to have standard deviations which suggest 
that an appreciable amount of the text may be at or beyond the upper 
boundary of this range. It will be recalled that seven of the books 
had mean grades at the top edge of the age range 12-14 (grade 9 plus), 
and these have standard deviations between about 1.5 to 2 grades, so it 
seems entirely possible that in practice they would represent a more 
formidable reading task to the average thirteen or fourteen year old 
than their presence in the appropriate mean grade range would suggest. 
The first stage in the investigation of the extent to which this is so, 
involves a closer examination of the extent and pattern of variability 
within texts. The following chapter presents a study of contextual 
variation in readability. 
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CHAPTER SEVEN 
AN INVESTIGATION OF CONTEMAL VARIATIONS IN TIE PREDICTED READABILIT! 
OF EILSTORY TEXT 
Introduction 
In examining variability within, rather than between texts, this 
chapter is picking up threads both from the previous chapter and from 
Chapter Five, the sampling study. It is argued here that certain 
assumptions about the pattern of readability within text are most 
clearly revealed in the way that individuals have chosen to sample it. 
This provides, in effect, a tacit model which influences the judgements 
of researchers and users alike. It is the purpose of this chapter to 
examine some of the basic assumptions which make up this model and to 
consider their validity. 
The Tacit Model 
"When faced with the task of estimating statistics intuitively 
from data, subjects have been shown to be fairly accurate at 
guessing values of central tendency but not the variance of the 
data (Beach, R. L. and Swenson, R. G., 1966, Spencer, J. A., 1963). 
This suggests, of course, that they have a greater familiarity 
with means or averages, than variance. Furthermore, evidence 
indicates that when people think of variability, it is not in the 
statistical sense of variance. " Hogarth, R. M. (1975) p. 275. 
In an investigation of intuitive estimates of variance based on 
samples taken from normal distributions, Beach and Scopp (1968) (cited 
in Hogarth, R . M., 1975, p. 275) found that subjects' guesses correspond 
to the average deviations from the mean raised to 0.39 rather than 
squared. This represents a very considerable underestimate. A prior 
implicit assumption of limited variance could well explain why typical 
rates of sampling tend to remain low, e. g. three passages per book. 
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This low rate of sampling then results, necessarily, in a further 
reduction in the estimate of variance. From these. observations it 
seems reasonable to specify the following features as part of the tacit 
model and some of its related assumptions. 
(i) a recognition of the need for sampling from a text, i. e. the 
taking of more than one passage for analysis. 
[This acknowledges as a prior assumption the possiblity of fluctuations 
in the difficulty of the text]. 
(ii) a tendency to take relatively few such sample passages - often 
only three, or even less. 
[Considerations of time and effort may be explicitly present in such 
decisions, but the analyst has to make the assumption that there is not 
sufficient heterogeneity in the text for light sampling to jeopardise 
the usefulness of the analysis]. 
(iii) a preference for some sort of systematic sampling. 
[This assumes a non-random distribution of difficulty in the text]. 
All of these practices also assume that textual difficulty is a 
non-randomly fluctuating variable with a relatively narrow band of 
variance. There appears to be an expectation that any variations 
within this restricted range of difficulty will be fairly uniform and 
be observable as trends or 'difficulty plateaux' within the text. This 
view enables it to be sensibly stated that, for example, chapter one of 
a book is in general more, or less, difficult than chapter two. It 
also gives coherence to the concept of a mean grade level for the book 
which, by reference to chronological or reading age norms, indicates 
the appropriate readership. The book can then presumably be matched 
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with appropriate readers and help given on the sections said to be 
difficult. Indeed a rationale for just this approach can be found in 
some American work discussed below. 
Some of the suggestions made by educational technologists are also 
to some degree dependent upon this model. Among these is the use in 
schools of multiple texts at different readability levels for use in 
mixed ability classes (see Becher, Hewton and Taylor, 1971). This 
assumes that authors and publishers are normally able to control the 
difficulty of their output with some finesse and consistency. An 
investigation of the patterns of readability in text in common use may 
throw light on how defensible these assumptions actually are. 
The present study begins with a review of the work of DuVall 
(1971) in which aspects of the tacit model become explicit and goes on 
to look at the actual patterns of difficulty that can occur in texts. 
Text "Prof ilea' 
DuVall (1971), in a study of the readability of intermediate grade 
social studies textbooks, took passages from a text by systematic 
sampling (every nth page). Each sample was graded using the Dale-Chall 
formula (Dale and Chall, 1948). The scores were plotted to produce 
what DuVall calls a "profile graph" of each text (p. 65). Figure 7. a 
shows the readability profile of a book called 'Living Indiana 
History'. The graph shows that the mean grade level of the book is 
6.0, i. e. at least a grade higher than the school grades (shaded area) 
for which the book is ostensibly appropriate. Furthermore it shows 
that, at various points, the difficulty level of the text rises 
suddenly and could be up to two grades higher than the mean. The study 
not only raises questions with regard to publishers' assessment of the 
mean difficulty level of texts, but clearly suggests that the graphs 
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produced are slices through the book, so to speak, analogous to 
biological or geological sections. DuVall uses the term 'profile' to 
indicate this, a profile being "the actual outline or contour of 
anything" (Oxford English Dictionary). In the case of Figure 7. a the 
graph may be interpreted as pointing to the existence of two plateaux 
of low difficulty level divided by an area of high difficulty in the 
middle of the book, and a further area of high difficulty towards the 
end. 
However the value of this method of representing the readability 
of a text is dependent upon the extent to which the assumptions of the 
tacit model are justified. Webster's Third International Dictionary 
defines 'profile' more technically as "a graph or curve: as a group of 
data representing quantitatively the extent to which an individual 
exhibits traits or abilities as determined by tests or ratings and 
usually presented in the form of a graph". 
Clearly a profile must express some actual state or at least traits 
or tendencies within that state. That such non-capricious variation 
exist in texts is one of the assumptions of the tacit model. DuVall's 
profiles rest then upon the tacit acceptance of the hypothesis that the 
grade scores for analysed passages of text will correlate highly with 
the scores that would be derived for adjacent non-analysed passages, 
and that these will in turn correlate highly with neighbouring 
passages. This would constitute an autocorrelated stationary time 
series. 
Each passage and the first passage following it form a set of 
bivariate values ((p1, p2), (p2, p3) etc. ) which may be correlated 
positively, negatively or not at all. The presence of such first order 
autoregressive relationships in time series data may be investigated 
using the Durbin-Watson statistic (J. Durbin and G. S. Watson, 1950-51). 
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This provides a significance test of the correlation coefficient. 
In the present case the model takes the form of 
observation = constant + error 
where t=1 to n. 
The Durbin-Watson statistic is calculated using the formulae 
d i2 (ei-e2i-1) 2 
n 
i=2 eil 
(where ei = residual for case i) 
(where n= nunber of cases) 
where in this case ei = yi -7 since the constant = the mean. 
Therefore d- 2 (1-r1) 
where rl is the first serial correlation of the observed residuals. 
nn-1_ 
Thus r1 
(n-1) 
L (Yi - (yi + 1-Y) 
n 
(yi _ _Y) 
2 
Normally the significance of d is ascertained using a set of 
tables provided by Durbin and Watson (1950-51, p. 173). A complication 
arises as a result of uncertainty as to the precise distribution of d, 
which has necessitated the tabulation of upper and lower bounds to the 
theoretical value of d. Values for d between these bounds fall into an 
indeterminate category where there can be no rejection of either the 
positive or the null hypothesis. The tables provide for one to five 
regressions in the regression equation apart from the constant. In 
this case however k1 (the number of regressions) =0 as it is only the 
constant term that is being fitted. According to Kendall (1976, p. 90) 
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the distribution of d may therefore be calculated as : 
(r1) 
_ 
-1 
(n - 1) 
Hypotheses 
var (r1) 
(n - 1) 
3 
The first (null) hypothesis is that there are no consistent 
trends, troughs or plateaux observable through heavier sampling than is 
normal. This hypothesis is stated thus: 
Ho W. There is no significant positive serial correlation in 
the formula scores derived for consecutive values in the sampled 
texts. 
The second hypothesis is that there are no consistent trends, 
troughs or plateaux when every single consecutive 100 word passage is 
analysed, and the third hypothesis is identical save for using a 
different measure, i. e. the 'tracer' element of multisyllabic words. 
These hypotheses are expressed as follows: 
Ho (ii). There is no significant positive serial correlation of 
the formula scores in adjacent passages in the completely analysed 
texts. 
Ho (iii). There is no significant positive serial correlation in 
the number of multisyllabic words occurring in adjacent passages 
of text. 
It is sometimes suggested that authors may tend to follow a 
difficult passage with an easy one, and vice versa, as a deliberate or 
an unconcious stylistic act. This could lead to negative 
autocorrelation in the series. Hence the fourth hypothesis takes the 
following form: 
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Ho (iv). There is no significant negative serial correlation in 
adjacent passages in the completely analysed texts. 
Method 
(i) Because of the impracticability of applying the Durbin-Watson 
test to all the books identified in Chapter Four eight books were 
selected for this investigation. In two cases readability scores for 
every consecutive 100 word passage were used in the Durbin-Watson test. 
The first of these was 'Life in England 2, Tudor England', since it had 
already been analysed in it's entirety for the sampling study in 
Chapter Five. The second book selected, as described in Chapter Four, 
was 'The Early Modern Age', the most popular book in terms of sales, 
and one of the more compendious at 81,200 words. 
The remaining six books were selected from those that had not 
already been earmarked for close attention in studies to be reported in 
other chapters. In the final choice an attempt was made to maintain a 
spread of mean grade scores and standard deviations. 
The data processing load was very large, and would have been even 
larger had all the formulae calculated by ASTRA 3 been used. However 
little difference between formulae was anticipated and this was 
considered unnecessary for the purposes of this study. The Flesch 
formula was adhered to therefore in the case of the six sampled books. 
Nevertheless three representative indices were chosen as a check in the 
case of the two intensively analysed books. These were P. S. K., which 
typically gives low grade levels, and more importantly, low standard 
deviations, the Flesch formula (USG), giving intermediate grades and 
S. D. s, and F. J. P., which tends towards higher grades and larger 
variances. In addition to these SCM was included to take advantage of 
the opportunity to see whether difficult vocabulary in one passage 
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predicted the presence of difficult vocabulary in the next analysed 
passage. 
As described in earlier chapters the output of ASTRA 3 was 
tabulated to give a series of values for each book. Since the Durbin- 
Watson statistic d may be determined using Statistic 5 of the S. P. S. S. 
subprogram Regression (N. H. Nie, et al, 1975), these values were punched 
onto IBM cards and processed using S. P. S. S. version H on the IBM 370 at 
the University of Cambridge Computing Centre. Values for d were 
tabulated for each formula/text combination. The subsequent procedure 
is best illustrated with a worked-through example. 
(ii) The computed value of d is 1.54327 for the series of values 
resulting from the application of the Flesch formula to the text 'Early 
Modern Age'. The n of cases is 812. 
Substituting these values into the expressions presented on p. 6 
then 
2(1 - r1) = 1.54327, 
-1 
The expected value of r1 
(812-1) 
(810) 2 
The variance of r1 
(811) 3 
therefore r1 = 0.228365 
(r1) = -0.001233 
. 
'. Var(r1) = 0.00123 
In order to assess the significance of r1 = 0.228365, it is placed 
into the expression 
r, - (r1) 
Var r1 
The result of this is referred to the standard normal table. 
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For the remaining text/formula combinations the value of rl was 
determined in the same way, the subsequent calculations being completed 
by DW, a short utility program written by the present author. 
(iii) Kendall (1976) points out that the exactitude of the Durbin- 
Watson test depends on an assumption of normality in the distribution 
of the residuals. Kendall's opinion however is that the test is 
prooably "reasonably robust" under "moderate departures from 
normality". (p. 165) Since it is unclear as to how to interpret 
"reasonable" and "moderate" in connection with present data, it was 
considered desirable to check whether results would differ markedly 
when abnormal data were normalised. 
Skewness and kurtosis equal zero in the perfect i. e. theoretical 
normal distribution. Where they do not a logarithmic transformation of 
the data may be performed to give a distribution which more nearly 
approximates the theoretical normal distribution (L. D. Phillips, 1973, 
p. 267). The data from 'Tudor England' and 'History of British 
Transport' were transformed using the SPSS procedure described by 
N. H. Nie et al (1975, p. 371), values for skewness and kurtosis being 
calculated according to formulae givn by Nie et al p. 185. 
(iv) Negative serial correlation was tested for using the method 
suggested by Durbin and Watson (1950-51, p. 162) in which 4-d is treated 
as though it were the d statistic and tested for significance 
accordingly. 
Results and discussion 
Table 7.1 overleaf compares Durbin-Watson results obtained in 
transformed and non-transformed conditions, and shows that distortion 
due to abnormality is negligible and insufficient to alter the results. 
In the case of 'History of British Transport' the difference is only 
Page 7.10 
apparent at the third decimal place. In 'Tudor England' the difference 
is slightly larger being at the second decimal place. The actual 
Table 7.1 
Text Mode D. W. Statistic 
Hist. of. Brit. Trans. NON-TRANSFORMED 1.57889 
TRANSFORMED 1.57227 
Life in England 2 NON-TRANSFORMED 1.63304 
TRANSFORMED 1.61119 
Table 7.1 Durbin-Watson results on logarithmic 
transformations of Flesch grades for two texts. 
-- - --------- ------ 
difference in distribution that gives rise to this may be seen in 
Figure 7. b (Flesch grades) and 7. c (transformed Flesch grades). Table 
7.2 gives results for the six sampled books. The column headings are 
D. W. Stat. (the computed value of the Durbin-Watson statistic), V to 
N(0,1) (the value calculated from the Durbin-Watson statistic which is 
referred to the standard normal table, Corrl. (the serial correlation, 
given to two decimal places) and Sig. (the significance level of the 
correlation. Table 7.3 gives results for the two intensively analysed 
books. Each set of results in the tables is numbered on the left of 
the table for reference in the following discussion. 
The results in Table 7.2 [1 to 61 indicate that Ho (i) cannot be 
rejected. There is clearly no significant autocorrelation of 
consecutive values for the Flesch grade in the six sampled texts. In 
these books the number of words falling between each passage for which 
a value was obtained varied from text to text. In some books only four 
to five hundred words intervened between analysed passages, in other 
words a substantial section of a chapter. There is no evidence here 
then that readability remains consistent over passages of text within 
books of roughly this length. 
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Figs. 7. b and 7. c 
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In the case of the two intensively analysed texts, in which the 
consecutive values derived from adjacent 100 word passages provided the 
data, significant autocorrelation was found both for'the formulae and 
and for SCM. [1 to 4,8 to 10] Neither Ho (ii) nor Ho (iii) can be 
accepted therefore. 
The expectation of little difference between formulae seems to 
have been justified, the Durbin-Watson statistic varying to a degree 
that is too small to affect results. The only aberrant result stemmed, 
not from a true formula, but from the Count of Multisyllabic Words in 
'Tudor England', where there was no significant autocorrelation. (11) 
Table 7.2 
Title Sampling n and method D. W. Stat. V. to N(0,1) Corrl. Sig 
1 History of the 33 every 2nd 2.21093 -0.171074 . 11 N/ S Railways page. 
2 Life in England 5 32 every 1.81411 0.720338 . 09 N/S Victorian England page. 
3 Hist. of British 36 every 2nd 1.57889 1.4563 21 WS 
Transport page. 
4 Scottish Hist. for 30 every 8th 2.65383 -1.63104 -. 33 N/S 
Today 2 page. 
5 Hist. of Flight 34 every 2nd 2.17755 -0.346392 -. 09 WS 1 
page. 
6 Changing World 30 every 5th 1.57053 1.39001 . 21 N/S 2b page. 
Table 7.2 Durbin-Watson test results for six sampled books. 
The systematic difference in the significance levels of the 
results for these two books, despite the overall similarity of the 
Durbin-Watson statistic, indicates the marked effect of a large 
sampling n. Where the texts are broken down into smaller sections to 
reduce the value of n [(19) to (22), (5) to (7)] no significant 
correlation is found. Clearly the autocorrelation existing in the data 
is extremely weak (in the previously worked through example rl = 
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0.228365, i. e. accounting for only about 0.05% of the variance). No 
significant negative autocorrelation is apparent from these results. 
Sampling Formula 
Title n Method 
1 Early 812 consecutive FJP 
Modern 100 word 
Age passages 
2 USG 
3 PSK 
4 SCM 
5 30 First 30 USG 
passages. 
6 Second 30 
passages. 
7 Third 30 
Table 7.3 
V to N(0,1) Sig. 
D. W. Stat. Corrl. 
1.6325 5.27361 . 18325 p<0.01 
1.54327 6.47099 . 228365 p<0.01 
1.49661 7.21179 . 251695 p<0.01 1.52995 6.73648 . 235025 p<0.01 1.38803 1.89896 . 305985 N/ S 
1.69639 1.03902 . 151805 N/ S 
2.21540 -0.408369 -. 1077 N/S 
passages. 
8 Life 140 consecutive FJP 1.61641 2.36305 . 191795 p<0.05 in England 100 word 
9 2 Tudor passages USG 1.63304 2.26431 . 18348 p<0.05 10 England PSK 1.65638 2.12572 . 17181 p<0.05 11 SCM 1.70687 1.82593 . 146565 WS 12 70 every 2nd USG 1.46652 2.37045 . 26674 p<0.05 
pass. (2-140) 
13 70 (1-139) 2.12480 -0.40380 -. 0624 WS 
14 140 (12) and (13) 1.75729 1.52656 . 121355 WS together. 
15 47 every 3rd 1.67169 1.28881 . 164155 WS 
pass. (1-139) 
16 (2-140) 1.9470 0.238422 . 0265 WS 17 (3-139) 2.24960 -0.703751 -. 1248 WS 
18 140 (15), (16) 1.89270 0.722541 . 05365 WS & (17) together 
19 35 First 25% of 1.79352 0.796925 . 10324 N/S 
the text. 
20 Second 25% of 1.43544 1.87253 . 28228 WS 
of text. 
21 Third 25% of 1.86243 0.589931 . 068785 WS the text. 
22 Fourth 25% 1.45964 1.80164 . 27018 WS 
Table 7.3 Durbin-Watson test results for 
L_ 
two completely analysed books. 
_J 
Ho (iv) cannot be rejected therefore. There appears to be no intuitive 
or deliberate swing from high to low complexity or vice versa, at the 
level of the unit of text dealt with here, though of course this may 
occur at, say, the sentence or short paragraph level. 
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Non-adjacent passages in the completely analysed texts were also 
tested to investigate the extent of the autocorrelation. First every 
second, and subsequently every third value in the series was submitted 
to the computer. [(12) to (18)] A significant result is obtained in 
the case of every second value from 'Life in England 2'. (12) The 
correlation is not quite as weak as most (0.27), but a repetition of 
the experiment using the odd numbered values in the sequence fails to 
find any significant correlation. (13) 
Overall there is no significant autocorrelation of passages 
separated by 100 or 200 words. With regard to the complexity factors 
accounted for by the techniques used in this study, there is evidently 
little or no consistency in the reading difficulty of extended passages 
of text. Such consistency only becomes apparent within small units of 
text no greater than 200 words in length, and even then it is very 
tenuous. In the field of text research it is invariably difficult to 
generalise results to the total population of text, but it is clear 
that the assumptions underpinning the concept of text profiles are not 
supported by the results stemming from the analysis of the eight books 
uses here. 
Although consecutive 100 word passages do not strictly form a 
random series, there being faint autocorrelation in the values, as far 
as the reader is concerned, difficulty fluctuates in an arbitrary, 
virtually random way throughout the text. This is graphically 
illustrated in figure 7. d and 7. e where the grade score for each 
adjacent passage is plotted in sequence. Figure 7. d presents the 
consecutive Flesch grade scores for 'Tudor England'. The pattern of 
readability shown in Fig. 7. d is shown even more strikingly in Fig. 7. e 
which presents the consecutive FOG grades for 'Early Modern Age'. 
Because of the number of values plotted in Fig. 7. e no attempt has been 
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made to join the plots. A consideration of these graphs raises 
questions as to just what could be meant by pitching the readability of 
a text just above children's reading age, or multiple texts written at 
different levels. Certainly these books consist of multiple texts 
written at different levels. 
DuVall's graphs would appear to be merely the result of the 
linking of chance points. If this is so the 'profiles' would in no way 
represent any "actual outline or contour" of the complexity variation 
in the text, for the profile line for any text will be different when 
different sample passages are taken. In a follow up experiment to see 
if this is so, texts other than those used in the Durbin-Watson test, 
were therefore sampled systematically twice over. Each time an 
identical sampling system was used, though beginning at a different 
point in the text. The resultant profiles were then plotted on the 
same axis. Figure 7. f shows that there can indeed be considerable 
differences between the ostensible profiles. Appendix 7.1. presents 
similar graphs for a further nine books. 
Generalisability 
It certainly appears that the results of the present study can be 
generalised to the history books identified in Chapter Four, and 
perhaps to those investigated by DuVall as well. There is however some 
evidence that the effectively random fluctuation of difficulty 
characterises other forms of text. Brown and Stokes (1980) produced a 
report commissioned by the Research Institute for Consumer Affairs on 
behalf of the Department of Health and Social Security into government 
information leaflets and pamphlets. Very similar patterns were found, 
and contributed to the concern that has since led to the redesign of 
many of the analysed forms. A local teacher, Mr. G. Price, who 
consulted the present writer, conducted a small study of remedial 
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Fig. 7. f. 
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reading books. Despite the fact that the difficulty of these might be 
expected to be carefully controlled, the pattern of large and 
capricious variation again emerged. 
In view of the evidence presented here it is tempting to speculate 
that this pattern of readability is inevitable and universal. A 
consideration of the first graph in Appendix 7.1 shows that this is not 
the case. Not only is the mean Flesch grade level of this book 
appropriate for the wide mixed-ability readership for which it is 
intended, but both 'profiles' are remarkably flat. It comes closer to 
fulfilling the assumptions of the tacit model than any other book 
examined in this study. This is not a textbook however but 'Elidor', 
Alan Garner's well known work of children's fiction. 
Educational implications 
There is at least a prima facie case that the internal variability 
in the readability of text, insofar as it is both pronounced and 
erratic, may have a negative influence on reading in several ways. 
Sudden leaps in the difficulty of the reading material may be 
disconcerting to the reader and disruptive of the message. 
Comprehension, attention and motivation may all suffer. Indeed this 
might be part of the mechanism by which school books and government 
forms have come to share an unenviable reputation. On the other hand 
it is possible that these results are, both literally and 
metaphorically, of academic interest only. It may be that context 
effects are so powerful that the predicted readability of a 
contextualised passage is an exaggeration, since formulae do not take 
context into account. Furthermore, the relationships between 
readability and reading difficulty may be curvilinear as some have 
argued (Bormuth, 1966; McLaughlin, 1968). In the lower age ranges, a 
moderate increment in textual difficulty may require a relatively large 
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increment in reading ability. At the higher end of the age range, in 
the secondary school, a moderate increase in difficulty might require a 
relatively modest increment in ability. Random exposure to passages of 
varying difficulty could even provide the best conditions for 
stimulating progress. It could be then that context and curvilinearity 
so 'blunt the spikes' on readability graphs such as that at Fig. 7. d, 
that they are irrelevant both to children's perception of the 
difficulty of the reading task and to their reading behaviour. On the 
other hand of course, an erratic pattern of readability and fairly 
high doses of text of extreme difficulty may have a particularly 
adverse effect on some readers. In view of these considerations the 
following chapters investigate the relationship between fluctuations of 
readability of contextualised passages, children's subjective ratings 
of text difficulty, including those of good and poor readers, and three 
behavioural measures. 
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A STUDY OF CHILDREMS PERCEPTION OF THE VARIATION IN TEXT DIFFICULTY 
Introduction 
Claims made for the importance of subjective reports as 
descriptions of phenomena are not always as tentative or guarded as 
their empirical status might warrant. Indeed, according to Kierkegaard 
truth is subjectivity, Husserl puts it only marginally less 
provocatively when he argues that "the world is nothing other than what 
I am aware of ... " (cited in Stumpf, 1975, pp. 47L-475) For present 
purposes a lesser and more mundane claim will suffice. This is that 
the way things appear to be, the way in which they are experienced, can 
affect an individuals response to them. A person finding a room too 
warm may remove his jacket, whatever the temperature according to an 
objective test, i. e. a thermometer, may be. Likewise, whatever the 
actual vocabulary or structure of a text, a person finding it too 
difficult may skip parts, allow his attention to drift, or stop reading 
altogether. In any particular reading task, what the reader is aware 
of, what he perceives, and what he thinks of what he perceives, will 
determine at least in part, his response to the text. Evidence has 
been presented in the previous chapter suggesting that the readability 
of the text within the books used in this study varies in a capricious, 
even dramatic way. However, it may be that no such fluctuation is 
perceived by readers and as a consequence, it may have less 
significance than might otherwise be supposed. The purpose of this 
chapter is to investigate children's subjective ratings of 
contextualised passages of text which vary in difficulty according to 
objective measures. 
The Subjective Assessment of Text 
A number of studies have been conducted in which the reading 
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difficulty of text has been rated subjectively by selected judges and 
compared with objective assessments. Klare (1976a, p. 55) draws 
attention to a number of discrepancies in the results of earlier 
studies of this type, pointing out that correlations between judgments 
and formulae scores may range from 0.92 (Dale and Chall, 1948) to -0.13 
(Jackman, 1941). Some writers have been relatively optimistic about 
the subjective approach to text difficulty assessment (Schwartz, 
Sparkman and Deese, 1970; Wang, 1970; Coke, 1973; Porter and Popp, 
1973; Carver, 1973 and 1974)x" There is, on the other hand, 
a considerable amount of evidence to support Klare's view that the 
quality of subjective assessments may vary markedly from study to study 
and from judge to judge (C. R. DuVall, 1966; C. W. Sprague, 1967; 
E. A. Jongsma, 1972; G. W. Jorgenson, 1975). 
Perhaps, as Montaigne wrote "we reason rashly and at random, 
because our 'judgments like ourselves, have in them a large element of 
chance". ('Essafes' (1697)) This element of chance stems from the 
accidents of personal experience, preference, and prejudice, though 
Porter and Popp (1973) and Carver (1974) showed that such judgements 
could be improved with appropriate training. Klare (1975,1976) and 
Harrison (1979) have also shown that an appreciable improvement in 
reliability of individual judgments can be achieved by pooling 
individuals' ratings. Pooled judgments were found to rank passages of 
text in the same order of difficulty as readability formulae. Klare 
has repeated his experiment many times at talks and demonstrations with 
similar results (personal communication). 
Judgement and introspection. 
There seem to be two distinct ways in which judgements of text may 
* Cited in Klare (1976a, p. 56) 
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be made. Firstly there are responses, conscious or implicit, to 
'external' criteria - to formal attributes of text, such as lexical and 
syntactic complexity. Secondly there is a rather different class of 
judgements which are more directly dependent upon the cognitive 
response of the individual. Here the material is scaled according to 
the reader's own degree of comprehension of the text. The status of 
such an 'internal' criterion has been the subject of some speculation 
and experimental work. Deese (1969, p. 516) argues that understanding 
is a state which reveals itself as an introspectively available process 
and that in general individuals will be capable, through such 
introspection, of recognizing their own state of understanding. 
Schwartz, Sparkman and Deese (1970) refer to this as a 'monitoring 
device' (p. 89) that enables the reader or listener to know whether or 
not he is capable of interpreting a particular language string. 
Johnson-Laird (1974), in a review of experimental linguistics, 
summarises this particular work as follows: 
"A reader, unlike a listener, can adjust the depth of his 
processing to take into account fluctuations in the difficulty of 
a passage. Thus readers can make rapid and accurate assessments 
of the comprehensibility of a sentence, sometimes even before they 
have reached the end of it. " (p. 144) 
There is reason for caution in accepting this summary as it 
stands, however, since it generalises considerably beyond the results 
of the experimental work upon which it was based (this is therefore 
discussed in further detail below). There are of course many sorts of 
reader: good, poor, adults, children - even the ubiquitous American 
psychology undergraduate test subject. Likewise sentences belong to 
many types of text: dialogue, narrative, poetic, etc, though the 
sentences themselves may be either contextualised, or decontextualised. 
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There appears to be relatively little readability research that uses 
school children as judges and secondary school instructional material 
as the evaluated text. There is nevertheless a number of salient 
studies which throw some light on the general question of subjective 
judgment. 
Judgement and formal properties of text 
It is now well established that the recall of verbatim strings is 
not as good as the recall of the semantic components of those strings 
(Bartlett, 1932; Gomulicki, 1956; Paul, 1959; Sachs, 1967a, 1967b, 
[cited in Carroll, 1972], Bransford, Barclay and Franks, 1972, Johnson- 
Laird and Stevenson, 1970). Danks (1969) showed that the semantically 
anomalous was more deleterious to comprehension than the ungrammatical. 
More recently Simon (1974) has shown that semantic factors predominate 
over formal grammatical factors in the grasp of sentence structure by 
children of nine to fifteen years old. It could be expected then that 
children's perceptions of comprehensibility would not correlate well 
with any objective assessment which relies wholly on formal statistical 
properties of text reflecting syntactic features only. Fodor, Fodor 
and Garrett (1975), in discussing complexity of semantic 
representations of sentences, note that "experimental results addressed 
to this question are hard to come by, so as things stand, one is forced 
to rely largely on intuitions. However it is demonstrable (Schwartz, 
Sparkman and Deese, 1970) that intuitions of relative syntactic 
complexity are reliably correlated with experimentally derived 
rankings". (p. 519) 
In the study cited by Fodor et al (1975), Schwartz, Sparkman and 
Deese (1970) investigated the relationship of judgements of text 
difficulty to an objective measure of difficulty, the Flesch (1948) 
Reading Ease Formula. The primary purpose of the study was "to 
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establish the reliability and validity of immediate judgements of 
comprehensibility as well as to exhibit some of the characteristics of 
those judgements. " (p. 88) The method used involved the rating of 
selected sentences by psychology graduates using a seven point scale. 
The sentences were devised to represent a variety of syntactic 
structures differing in the degree and type of embedding. Additional 
sentences contained semantically anomalous or logically contradictory 
features. 
Schwarts, et al report a "decrease in comprehensibility judgements 
moving from the simple to the difficult sources" (p. 90). Subjects were 
also asked to rate their judgements as to the level of confidence with 
which each judgement had been made. Confidence was found to be low 
with respect to ratings of incomprehensibility. Schwartz et al. also 
found a low correlation between the Flesch Count measure and judgements 
of comprehensibility (p. 91). The correlation increased marginally as 
the difficulty level of the material increased: - 
Text Tau Rank Order Correlation 
Simple 0.235 
Medium 0.267 
Hard 0.383 
The purposes of this valuable investigation were not of course 
those of the present study, and it has to be assessed in the light of 
its methodological limitations. The Schwartz et al. (1970) study used 
paid psychology graduates. Such groups may not be representative, 
either in reading sophistication or motivation, of either average adult 
or school-age readers. The sentences used were given a Flesch rating 
based on the context in which they occurred. This seems almost certain 
to be invalid as it presumes homogeneity of the factors measured by the 
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Flescn formula over the passage. Clearly a simple sentence can be 
found in a complex passage and vice versa. The sentences to be rated 
were read out to the subjects rather than read by the subjects. These 
sentences were sometimes rather artificial, and are arguably only 
English in a formal grammatical sense (i. e. they are recognisably 
'experimenters' English). Other sentences were extracted from a 
variety of different texts. 
At least two significant factors that operate in normal reading 
will be absent then in these circumstances. The first is cohesion. 
Sentences that make up what we recognise as 'text' are linked 
cohesively to each other. Decontextualised sentences must be unusual 
and unrepresentative either in having no cohesive ties (save internal 
ones), or in having (would be) cohesive ties that are, so to speak, at 
a loose end. Secondly, the coherence that normally binds the sentences 
of a text is necessarily absent. Continuities of time and place, 
characterisation, mood, style and so on, all of which help in making 
inferences about the text, are lost when a sentence, and sometimes even 
a passage, is read out of context. 
Haviland and Clark (1974, p. 512) cite the work of Dooling and 
Lachman (1971) and Bransford and Johnson (1973) as examples of studies 
in which the importance of contextual theme in the understanding of 
sequenced sentences or paragraphs is expressed. They go on to point 
out that we rarely process sentences in isolation and that we do not 
normally use the terms 'understanding' or 'comprehension' to refer to 
such a limited operation, it being possible to understand a sentence by 
itself, but not to see how it fits into the contextual situation. 
Sanford and Garrod (1978) make this point graphically in a short review 
article which refers to the thematic effect as "reading between the 
lines". (p. 370) 
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Clearly then it is desirable, if a comprehension or subjective 
scaling test is to have 'real-world' or 'ecological' validity, to take 
enough text to ensure that cross-sentential cohesion and thematic 
coherence is present, and to ensure in choosing the text sample that 
its thematic integrity is not violated. Random samples may actually 
straddle chapter divisions or different articles or topics for example. 
A study which does examine the relationship of subjective and- 
objective assessments of text, using both passage length texts and, 
equally importantly, children as test subjects, may be found in Heatlie 
and Ramsey (1971). In this study Heatlie and Ramsey obtained 
subjective ratings of text from first year children in two secondary 
schools. Ratings were on a five point scale, which at the lower end 
included the rather remarkable and problematic category of 'too easy'. 
Subjective and objective assessments were carried out on 100 word text 
segments taken from children's story books, the objective measure 
taking the form of a cloze procedure test. It is concluded that "there 
is no evidence of pupil ability to appraise texts accurately i. e. good 
readers do not consistently assess the text as being easy and poor 
readers do not consistently assess the text as being hard. Similarly 
high cloze scores are not consistently accompanied by an 'easy' 
assessment or vice versa" (p. 180). 
There are however difficulties involved in the use of a five point 
scale with first year secondary school children. The notion of textual 
comprehensibility is by no means an obvious one to young readers, and 
to require its assessment at five levels is to require a sophisticated 
cognitive act, even when the lowest scaling category is operationally 
intelligible. 
The most serious reservations however arise in connection with the 
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comparison of objective and subjective scores on passages. Heatlie and 
Ramsey (1971) note that "ideally the same passage should have been used 
for both the subjective and the objective assessments ... It was 
assumed that any differences between consecutive passages on any page 
would be minimal and would provide an adequate basis for the comparison 
of the subjective and objective assessments". (p. 172) 
This is a classic statement of a major assumption of the 'tacit 
mogel' that was discussed in Chapter Seven, i. e. that there will be 
little or no change in difficulty from one passage to the next. The 
Durbin-Watson tests and the accompanying graphs in that chapter show 
very clearly that this assumption is unsound. 
This assumption also undermines another aspect of the experiment - 
the comparison between teachers judgements and those of children. In 
this comparison the children were asked to assess three one hundred 
word passages, while the teachers assessed the entire book, their 
scores being weighted by a factor of three for comparison. From the 
evidence on sampling presented in Chapter Five it is obvious that this 
could lead to a serious underestimate of the relationships between the 
two sets of judgements. 
Another study that used children as judges was conducted by 
Harrison (1980b). The children were first and fourth year pupils in 
Nottinghamshire schools and the materials were passages taken from a 
broad spread of secondary school materials which had been assembled for 
the readability analysis referred to in Chapter Four. These included 
"not only textbooks or course books, but worksheets, workbooks, 
duplicated material, reference books, brochures, pamphlets [and] 
children's own self-chosen books. " (p. 49) Harrison points out that 
the criterion for inclusion in the study was that these materials had 
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at some point been used for classwork or homework in the participating 
schools rather than that they were representative of any class or genre 
of material. 
The actual passages to be rated were a stratified random sub-set 
of these materials. The rating form given to the children asks the 
rater to imagine that he or she is a teacher, and to decide at what age 
most children could cope with the reading in the passage. The rater 
then has to place a tick in one of a set of boxes ranging from age six 
to age seventeen. 
For fourth year children rating passages that had been used by a 
different fourth year group, Harrison found a 0.64 correlation with the 
Flesch Reading Ease formula, and a 0.67 correlation with the FOG 
formula. In each case the correlation is significant (p<. 05). In the 
case of first year children, whose age makes them more relevant to the 
present research, the equivalent correlations are 0.69,0.64, and 0.34 
respectively. The first two are significant (p<. 05), but the 
correlation of the FOG formula with children's ratings is not. This 
latter formula weights the sentence length variable, an index of 
syntactic complexity. This may be less important to first year readers 
than vocabulary, especially as these children are newcomers to the 
secondary school curriculum, with its specialist language demands. 
Harrison's study is undoubtedly valuable, but its results may not 
be wholly applicable to the present problem. This is primarily because 
the passages assessed were decontextualised units of text from a wide 
variety of sources. The example passage given by Harrison happens to 
be a history passage and it begins: "Iron. After many more years, 
people called Celts came from the sea ... " The educated adult reader 
quickly recognises that he has been plunged into the Iron Age, and 
elaborate schemata are activated that fill in a great deal before the 
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end of the first sentence. For example he knows the kind of world, 
societies and technologies he is dealing with. He. knows what not to 
expect. 
Children are likely to have a far less well developed schema, 
though this is in part dependent upon whether he or she has been taught 
(and has assimilated the information) about the relevant topic. 
Because of the variety of topics in Harrison's material it would have 
been difficult to either ensure that the topics had not been taught to 
the rating subjects or to test for prior knowledge. But this may 
account for some of the variances in scores and perhaps for part of the 
first year/fourth year differences. 
There are one or two further methodological points which might be 
noted. The rating passages were presented in upper case computer print 
out, which may have been daunting perhaps to poorer readers. It is not 
clear whether the original line-breaks were preserved, but this seems 
unlikely as the lines are 12 to 15 words long - rather more than one 
would expect to find in a school book, especially one with 
illustrations. Indeed there are in the passage exophoric references to 
illustrations that do not accompany the text, e. g. "you can see in the 
picture that some threads are fixed down the frame... ". It seems 
possible that this passage could be rated differently were it in a 
familiar context, with familiar typographic conventions together with 
its supporting illustrations. In the following study therefore an 
attempt is made to obtain children's ratings of text under relatively 
naturalistic conditions. 
Children's ratings of contextualised history passages 
Hypotheses 
The present study is concerned to investigate children's 
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perceptions of the reading difficulty of passages in context. The 
first hypothesis addresses the question of whether children in general 
actually perceive changes in the level of difficulty of text as they 
read. In its null form it is stated as follows: 
Ho (i). There will be no significant correlation between 
children's subjective ratings and grade level variations according 
to readability formulae. 
Comparatively little work has been done in the area of children's 
perceptions of textual difficulty, and studies are hard to come by 
which explore the ratings given to text by groups of readers of 
different reading ability. It may be that good readers are aware of 
changes in the difficulty of the material that they are reading which 
are not detected by their age group in general. The second null 
hypothesis therefore takes the form: 
Ho (ii). There will be no significant correlation between good 
readers ratings and readability formulae scores on contextualised 
passages. 
It is nevertheless sometimes argued that it is poor readers who 
make the best judges of readability. Weaver (1977) maintained that 
"generally, the poorer the subject on the reading comprehension test, 
the more efficient he is as a measure of readability. " (p. 25) The 
third hypothesis is therefore: 
Ho (iii). There will be no significant correlation between the 
ratings of poor readers and formulae scores. 
It may be that good and poor readers respond to different sources 
of difficulty in a text. The final hypothesis therefore addresses the 
question of the extent to which good and poor readers tend to identify 
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the same parts of the text as difficult. This is stated thus: 
Ho (iv). There will be no significant correlation between the 
sentence ratings of good readers and poor readers. 
It will be convenient to address this hypothesis first, the others 
being taken in sequence after. It is anticipated that where 
relationships are found they will be positive. Since this has been 
declared beforehand a one tailed test of significance is appropriate. 
Method 
Rationale 
In previous studies comparing judgements with objective tests, 
raters have usually been asked to evaluate separate passages extracted 
from parts of the running text in one or more sets of written 
materials. One approach to the present investigation would have been to 
locate a number of one hundred word passages at the peaks, around the 
mean, and in the troughs of a readability chart such as Fig. 7. d., to 
print each on a sheet with tick boxes for, say, a seven point scale, 
and to have children rate the passages for difficulty. It would not 
come entirely as a surprise if such a procedure resulted in a positive 
correlation between computed difficulty and rated difficulty, 
apparently sustaining the view that the variability found in texts is 
perceived, in some sense, by readers. Regrettably the procedure is 
unsatisfactory in certain important respects. These concern the use of 
unconnected passages, and the multip_e point rating method. 
Whether or not passages are decontextualised in the way described, 
makes no difference to readability formulae of course, since these have 
no semantic component and are to that extent, context-free (though as 
shown in the previous chapter, there can be slight autocorrelation of 
adjacent passages). It may however make a considerable difference to 
Page 8.12 
raters' judgements whether or not there is supporting context for any 
particular passage. This could 'damp down' the fluctuations in 
readability, or perhaps smooth them out altogether. Certainly a fair 
experiment must be so ordered as to preserve any contextual effects 
that may exist. 
The second problem to be addressed is the way in which ratings are 
to be made. Perhaps the majority of subjective scaling exercises have 
tended to use a five or seven point differential scale. The subject is 
asked to make a mark in one of five or seven frames provided for the 
purpose, the frames being a linear analog of the dimension being 
scaled. 
Two problems were anticipated in employing this technique with 12 
to 14 year old children of widely varying ability. First it was felt 
that the task of discriminating five or seven levels of reading 
difficulty, formidable even for the lay adult, would represent a 
considerable secondary cognitive task for children of this age, many of 
whom could be expected to have difficulty enough in simply reading the 
test material. Secondly, it was felt that this would also present a 
significant secondary motor task for the subjects, involving frequent 
breaks from the text to mark the rating sheet. 
Evidence for the likelihood of this, even with undergraduate 
subjects, is to be found in Klein (1976), where secondary cognitive and 
secondary motor tasks were found to reduce subjects' utilisation of 
contextual information in test passages. The subjects in the present 
study were a good deal younger than graduates and it was considered 
probable that the more complex and less familiar the secondary task, 
the more likely that it would be to confound any observed differences 
between less and more skilled readers. 
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In addition to discriminating against the less able, the five or 
seven point scale method requires that the assessment units of text be 
set beforehand - i. e. each sentence, paragraph or hundred word passage. 
By avoiding the multiple point scaling method, the opportunity arises 
of avoiding the imposition of a particular unit size on test subjects, 
as part of a strategy of minimising interference with the normal 
reading task. 
Passage selection. 
A substantial passage was selected from 'Life in England 2- 
Tudor England'. This text is subsequently referred to as the 
experimental text, to avoid confusion with the hundred word passages 
which were to provide the unit for detailed analysis. This 
experimental text was selected for three reasons. First, there is 
considerable evidence that prior knowledge of a topic can improve 
comprehension of text dealing with that topic (Bransford and Johnson, 
1973, Schank and Abelson, 1975, Sanford and Garrod, 1978, Spilich, 
Vesonder, Chiesi and Voss, 1979). The most important way in which 
potential text raters could have acquired information on the historical 
topics dealt with in 'Tudor England' is by having studied them in 
class. Another possibility which is by no means to be discounted is 
television. High quality 'drama-documentaries' on historical topics, 
or even well researched historical fiction can be an important source 
of information. It was decided that the most secure way to proceed 
would be to choose a topic that had not (yet) been studied in class and 
which had not been the subject of a television series, at least in 
recent years. The text selected related to a standard topic invariably 
found in the history curriculum - the Spanish Armada. While suitably 
'typical', it was new to the children used in the study. A show of 
hands in each classroom indicated that few children had heard of the 
Armada and those that had were unable to throw much light on it. 
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Rather more information was provided for all the raters in a three page 
'run in' to the rating passage (discussed below). 
The second and third criteria are related to the length of the 
text. The text had to be long enough to be split into sufficient 
separate 100 word passages consonant with the statistical purposes of 
the study and yet not be so long as to represent an unrealistic 
classroom reading task for mixed ability children. The selected text 
consisted of nine consecutive passages of just over one hundred words, 
varying from low to high readability scores (6.3 to 13.6 Flesch grade). 
'T'his approximated the range of values found in the book 'Tudor England' 
as a whole (6.1 to 15.4 Flesch grade). 
Readability analysis of the experimental text 
I text was analysed using the computer program ASTRA 3 in the 
way described in earlier chapters. This gave nine discrete data points 
for each formula, that is, data for each of nine adjacent but non- 
overlapping passages. In order to obtain a greater number of data 
points a moving average method was also adopted whereby a 'window' of 
circa 100 words was moved across the test passage, beginning at each 
successive sentence. The validity of the formula scores could in this 
way be preserved (though not of course statistical independence) while 
at the same time obtaining 43 consecutive values for each of the 
computer-calculated measures. These v. alues were then plotted to 
provide left to right sequenced profiles (in this case the word may 
properly be used) of the fluctuation of prose difficulty across the 
test passage according to each formula. 
Rating method. 
A method of coloured underlining was adopted in order to reduce as 
far as possible unusual secondary tasks, and to deviate as little as 
possible from familiar classroom routines. Underlining was considered 
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to be a familiar task which would obviate the need for the disruptive 
diversion of attention to a second rating sheet. Furthermore 
underlining is a continous operation which eliminates the need for 
imposed units of analysis and does allow subjects to generate their own 
units without boundary constraints. Problems of discrimination between 
points on a seven point scale are reduced by restricting scaling 
categories to three - high reading difficulty, moderate reading 
difficulty, and low reading difficulty. This is further simplified by 
stating the middle or most indeterminate category as a default option, 
where no underlining is required. This reduces the motor task 
essentially to a simply binary choice - blue underlining where the text 
is easy, red where it is difficult. 
Ratings of the experimental text were obtained from three groups 
of judges, each group being a mixed-ability class from one of two 
comprehensive schools, one in Bedfordshire and one in Buckinghamshire. 
The reading ability of the children in each of the three groups was 
tested using the Gapadol Reading Comprehension Test, Form G (McLeod and 
Anderson, 1973). The children were then presented with non-glossy 
Xerox copies of the experimental text - as it appears in the textbook 
with accompanying illustrations (though these were not now of course in 
colour). A three page synopsis of the chapter leading up to the 
experimental text was provided for reading prior to the rating 
exercise in order to provide both a 'warm up' activity and a relevant 
context for the experimental text. Each child was also given a red and 
blue marker pen. External constraints and distractions were minimised, 
and although the children were seated separately and asked to work 
alone, the classroom atmosphere was kept informal and time limits 
avoided. 
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Instructions given to subjects 
It was considered desirable as a general principle to avoid 
prolix definitions and the use of technical language in the 
instructions read out to the children rating the experimental text. A 
dauntingly academic register and a complex linguistic style could, for 
example, discriminate between those of high and low linguistic ability 
from the outset. Since avoidance of just such experimentally induced 
discrimination was a prime consideration, some care was taken with the 
wording of the instructions to be read out to the children. Gagne 
(19o4) pointed out that: 
"It is possible ... to look upon instructions as comprising very 
powerful independent variables ... the importance of instructions 
may readily be overlooked. " [cited in van der Will, 1976, p. 194] 
Little research into the effects of instructions on task 
performance has been conducted which can provide clear guidelines for 
the formulation of instructions, particularly for the age-range with 
which this study is concerned. Pikulski and Jones (1977), however, 
give some general, 'common-sense' guidance, such as 'provide directions 
in an order that is clear'. Van der Will (1976) has provided some more 
specific recommendations in a study of eight year olds responses to 
task instructions. The experiment varied the instruction given, from 
explicit, i. e. expanded and non-elliptical, to non-explicit, and 
contrasted main clause plus main clause construction, with subordinate 
clause plus main clause construction e. g. 'first draw X, then draw Y', 
rather than 'After you have drawn X, draw V. It was concluded that 
the more effective style is explicit, and of main clause plus main 
clause formulation 
Although the subjects in the present study were older than those 
in that of van der Will, the considerable range of ability in the test 
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groups, and the absence of information specific to the age range led to 
adoption of this formulation. Additionally, since many terms, such as, 
'comprehension' and even 'difficulty', are notoriously difficult to 
define, lengthy explanations were eschewed. A copy of the instructions 
read out to the children appears in Appendix 8.1. 
Scoring 
The sheets were scored sentence by sentence, by inserting each 
sheet into a transparent folder upon which was drawn a matrix of 
numbered frames or boxes. When the sheet was correctly located against 
two edges of the folder, each sentence of the passage could be readily 
identified as it now appeared in a numbered frame. The coloured 
underlining was now converted into tabulated results using a sentence 
scoring sheet and (more or less arbitrary) letters to code the rating. 
If the sentence was rated as 'easy', that is, if it was underlined in 
blue, it was disregarded and a blank was left on the sentence scoring 
sheet against that sentence number. If however it was underlined in 
red (difficult, or 'hard') the letter H was inserted on the scoring 
sheet. When no underlining appeared (intermediate or moderate 
difficulty) the letter X was inserted on the sheet. The scoring sheets 
are shown in Appendix 8.11. 
Because the underlining often changed during a sentence, usually 
where a particular word or turn of phrase had given difficulty, some 
way had to be devised to handle this. The temptation was to evaluate 
each case as it arose. To slip into this however would have been to 
introduce an element of experimenter judgement or bias, and to reduce 
the replicability of the study. The alternative was to establish 
certain conventions and to comply with them even when (indeed 
especially when) the experimenter's intuition or judgement was to 
overrule them in particular cases. The approach adopted was a 'common- 
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sense' one, in which a sentence with a low or moderate difficulty 
rating was upgraded if it contained some ratings of higher difficulty. 
Where a mixture of underlining appeared in a sentence, therefore, its 
rating was decided by reference to the 'decision table' set out below: 
Most of sentence One word in Further Score 
rated as sentence word(s) as 
rated as rated as 
ý. 0 (Easy) + x 0 2. 0 + H X 
3. 0 + X+ H X 
4. 0 + H+ H H 
5. X (Mod. ) + 0 X 
6. X + H X 
7. X + H+ H H 
To give an example of the use of the table, rule four states that 
when most of the sentence is rated as easy, but two or more words in it 
are rated as difficult, then the sentence is to be scored as difficult. 
(The 'two or more words' could be an entire clause. For the most part 
the children did not rate the text word by word, but see below). 
Though not exhaustive, and somewhat arbitrary, this system was 
found to be adequate in covering virtually all cases. It was 
inadequate for scoring the ratings of one subject who chose to rate at 
the word level only. This could only have been scored by reference to 
the importance of individual words in the sentence, and this would 
again have entailed an unwanted element of experimenter subjectivity. 
This subject was therefore excluded from the analysis. 
Sentence scores were quantified by counting the number of times H 
and X occurred and assigning the value 1 to X and 2 to H. Sentence 
scores were first tabulated separately for each group (Appendix 8. iii). 
All groups were then combined (Appendix 8. iv) and moving averages 
calculated for passages congruent with those analysed by formulae 
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through reference to sentence groups presented later in Table 8.1. An 
identical procedure was adopted to record the ratings of the 20 
subjects, from the total subject n of 71, who gained the highest scores 
on the Gapadol Comprehension test. The same was done for the 20 lowest 
scoring subjects 1, and these data are set out together in Appendix 
8. v. The total ratings of the 'average' 20 subjects (i. e. those in the 
middle of the Gapadol range) were also calculated but as this variable 
has no part in the comparison of GOOD and POOR ratings no moving 
average was calculated. 
Data processing 
IBM cards were prepared bearing data coded as follows. 
(i) USG United States grade level based on the Flesch Index 
(Flesch, R., 1948) 
(ii) DALE the Dale estimate based on the Flesch Index 
(iii) PSK the Powers Sumner Kearl formula (Powers, R. D., Sumner, 
W. A. and Kearl, B. E., 1958) 
(iv) FOG Gunning's formula (Gunning, R., 1952) 
(v) SMOG McLaughlin's formula (McLaughlin, G. H., 1969) 
(vi) FJP the Farr, Jenkins, Patterson formula (Farr, N. J., 
Jenkins, J. J. and Patterson, D. G., 1951) 
(vii) SCM The simple count of words of three or more syllables 
(viii) OGEX SMOG calculated using exact square root, instead of a 
rounded value 
(ix) SENT Average Sentence Length 
(x) KIDS Weighted Mean Subjective Ratings 
(xi) GOOD Weighted Mean Subjective Ratings for subjects with high 
scores on Gapadol Test 
1 this number was chosen as being the rough equivalent of the top and 
bottom 27% of the test group, that figure being the one customarily 
used in item analysis (see for example Doppelt and Potts, 1948), and 
adhered to here in the absence of other obvious guidelines. 
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(xii) POOR Weighted Mean Subjective Ratings for low scores on 
Gapadol Test 
(xiii) RY Sentence Scalings for Group RY 
(xiv) Ti Sentence Scalings for Group Ti 
(xv) P5 Sentence Scalings for Group P5 
Each of the variables (i) to (xii) takes consecutive values 
relating to the 43 overlapping passages in the test text. Variables 
(xiii) to (xv) however are raw sentence totals (i. e. 48 values, one per 
sentence). 
Using SPSS Sub-Program Scattergram, each of the variables (i) to 
(xii) was plotted against SEQNUM (an SPSS automatic variable which 
assigns a sequence number to each value in the data file) to give 
charts of the variation in score through the Armada text. 
The intercorrelation of (independent) sentence ratings of groups 
RY, Ti and P5, was computed using the STAT04 sub-program of STATPAK 
(Stokes and Browne, undated), a statistical package written in 
Northstar BASIC for microcomputer use. 
When two or more variables have different means and standard 
deviations the extent to which they covary may be difficult to see in a 
graph in which raw scores are plotted. (For example mean lexical 
redundancy of a passage, varying between O . and 
1, will appear as little 
more than a straight line when plotted on axes scaled to accept a 
variable such as mean number of syllables, varying from, say, 10 to 
100. ) Variables can be made comparable however by converting them to a 
'standard' form. This is accomplished using the Z-score transformation 
in which each data set is converted into a variable with a mean of 0 
and a standard deviation of 1. The calculation is: 
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Zi = Xi -X 
SD 
where i is the i'th case of the variable X whose mean is X and standard 
deviation SD, and j is the j'th case of the variable Z (see Nie et al, 
1975, p. 187). Means, standard deviations and Z-transformations can be 
computes and a standard data file of transformed values created using 
the STAT05 program of the STATPAK package. Where appropriate these 
files were transferred to the DEC 20 computer at the Open University 
for plotting out as graphs. These were drawn on a CalComp model 81 
flat bed plotter using the FORTRAN plotting package SIMPLEPLOT Mark 2 
(Butland, 1982). 
Results and Discussion 
Readability of the Armada text 
Table 8.1 overleaf presents readability formula indices for the 
experimental text on the Spanish Armada. The boxed sentence numbers 
are those which comprise the nine non-overlapping passages. Fig. 8. a 
shows the chart resulting from the Flesch Reading Ease (USG) formula. 
Similar charts result from the application of the other formulae used 
in the study, and these are presented in Appendix 8. vi. There is in 
these charts a considerable degree of agreement as to the pattern of 
difficulty in this text. 
Rating groups 
Chronological ages, raw Gapadol scores and reading age conversions 
for the text raters are given in Appendix 8. vii. Mean chronological 
and reading age for each rating group is given in Table 8.2 below. The 
reading age mean is a conversion of the raw score mean rather than an 
average of the individual reading ages. This latter would produce a 
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Fig. 8. a Variation in readability (Flesch grade) in Armada text. 
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Page 8.24 
lower reading age mean than that in Table 8.2. This stems from the 
poor discrimination of the Gapadol test at the top end of the range, 
where all raw scores of above 50 are converted into* reading age 16 
years 10 mo nths. For most statistical purposes it is usually more 
satisfactory, therefore to use raw scores rather than the reading age 
conversions. 
Table 8.2 
Subject Average Mean Reading Age School 
N Chronological (Gapadol No. 
Age 
Group RY 25 13.4 15.1 1 (Bucks. ) 
Group P5 25 14.0 13.10 1 (Bucks. ) 
Group T1 21 14.2 14.8 2 (Beds. ) 
Table 8.2 Mean chronological ages and reading 
ages for subjective rating groups. 
It can be seen from Table 8.2 that the rating group with the 
lowest mean chronological age also had the highest mean reading age. 
As the histogram at Fig. 8. b shows, this group, RY, has a reading score 
distribution which is closer to the theoretical normal distribution 
N of 
Subjects 
Fig. 8. b 
10 1 
9! 
8! o 
7! *o + 
61 *o + 
51 +o+*+ 
4! *+o+ +*o +0 
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21#+*o+o+ +' o+o 
1! +#o +*o +*o +*o +o +o 
-- +------+------+- +- +-------+-------+ 
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Gapadol scores. Cell size 10. 
Fig. 8. b Histogram of Gapadol raw scores for subjective rating 
groups RY, P5 and Ti. Key: += RY; *= P5; o= Ti. 
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than the other two groups, which have bimodal distributions. This 
means that in this group more individuals obtain middle of the range 
scores (40 to 50) than in the other groups, which 'peak' in the range 
30 to 40. 
Reliability of the rating method 
The mean ratings for each of the three groups are very similar to 
each other, there being only 4.36 between the lowest group, Ti, and the 
highest, P5. Individual sentence ratings ranged from four to thirty- 
nine. 
It might be expected that the group with the lowest Gapadol score 
would give the highest mean difficulty rating to the text, and this is 
indeed the case, P5 (reading age 13.10) giving a mean of 21.15. The 
other two groups are fairly well matched in reading age. There is a 
three month gap between them, despite the ten month gap in 
chronological age. Their mean ratings are also close, being 1.52 
apart. The standard deviation of the ratings for groups RY and P5 are 
also very similar (9.211 and 8.17 respectively). This suggests that 
these groups may have perceived similar levels of variation in the 
text. Group T1 has a smaller standard deviation (5.27). This may be 
accounted for, at least in part, by the fact that this group had twenty 
one subjects as opposed to twenty five as in other groups. Secondly, 
as the group with the lowest mean rating, there may have been slightly 
more of a restricting 'floor' effect on variance than on the other 
groups. 
The three subjective scaling groups, RY, T1 and P5 tended to scale 
the test passage in much the same way as each other. Indeed the inter- 
correlation of the group scalings are surprisingly high (see 
correlation matrix in Table 8.3 below). 
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Table 8.3 
Correlation Matrix 
RY T1 P5 
RY 1.0 0.70 0.84 
T1 1.0 0.77 
P5 1.0 
Variable Mean Variance Standard Deviation 
1 RY 18.31 85.38 9.24 
2 T1 16.79 27.79 5.27 
3 P5 21.15 66.71 8.17 
Table 8.3 Pearson Product Moment correlation of sentence ratings 
of three subjective rating groups RY, T1 and P5 (subject n= 
71, sentence n= 48) 
All the correlation coefficients shown above are statistically 
significant (p=<. 001). This is an important indicator of the 
reliability of the relatively simple rating technique used to identify 
and then quantify the difficult parts of the text, as perceived by the 
test subject. It is all the more significant in the light of the fact 
that the three scaling groups comprised intact, mixed ability classes 
from comprehensive schools in two different counties (Buckinghamshire 
and Bedfordshire), and with the two groups coming from within one 
school (RY and P5) being from different age bands i. e. 12-13 and 13-14. 
Good and poor readers' ratings 
It can be seen from the sentence means in Table 8.4 below that, as 
might be anticipated, poorer readers tend to give higher difficulty 
ratings than better readers. The amount of variation in the ratings 
given is very similar for both groups however, so it would seem that 
both use a similar subjective scale. This allows the subjective 
estimates to be combined for statistical purposes with greater 
confidence. 
Page 8.27 
The correlation of the two sets of sentence ratings is not quite 
as high as the intercorrelation of the three rating groups, but is 
still 0.65 (p<. 001). Ho (iv) must therefore be rejected. 
Table 8.4 
Mean Variance S. D. 
Good readers n= 20 10.73 47.03 6.86 
Poor readers n= 20 18.00 35.88 5.99 
Table 8.4 Means, variance and standard deviations for 
sentence ratings of Good and Poor readers. 
When the sentence ratings are combined to give scores for the nine 
independent passages (see Table 8.5 below), some of the variance in the 
Table 8.5 
Passage No. Subjective Rating Scores 
All Good Poor Average 
A 70.7 14.0 23.7 22.0 
B 32.6 7.2 10.2 12.2 
C 64.4 13.4 21.4 18.6 
D 43.8 6.3 15.3 13.8 
E 58.5 11.7 16.8 20.3 
F 69.2 16.0 20.5 21.2 
G 63.2 11.5 19.8 20.0 
H 61.2 11.2 20.5 17.5 
I 45.6 6.0 15.4 16.6 
Table 8.5 Subjective ratings for nine adjacent passages. 
scores is lost (it is in fact another form of pooling judgements), and 
the correlation between good and poor readers ratings rises to 0.80 
(p<. 001) (see Table 8.6 below]. 
Fig. 8. c overleaf compares GOOD and POOR readers z-scored sentence 
ratings. These are presented as a moving average in the lower graph, 
each point representing a circa 100 word passage. It is clear that 
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despite the absolute differences in the ratings as shown in Table 8.4, 
both sets of raters 'agree' on the parts of the text that are 
difficult. This suggests that the same factors' influence the 
subjective ratings of better and poorer children of this age range. 
Later chapters attempt to throw some light on what some of these may 
be. As a method of assessing circa one hundred word passages then, 
this gives further support for the rating technique used here, since it 
is clearly not an unduly fragile instrument in the sense that it is 
likely to give widely different results depending upon the mix of good 
and poor readers in the class. 
Becher, Hew ton and Taylor (1971) speaking of testing educational 
materials ask "whether the unreliability of children's opinions has 
been exaggerated in the past. " (p. II/9) When those opinions are 
structured using the technique described here it seems that they may be 
relatively stable from class to class and from ability group to ability 
group. Clearly further work would be needed to assess the extent to 
which the results presented here may be generalised, and perhaps to 
tackle the problem which afflicts cloze procedure - obtaining grade or 
criterion levels from relative data. 
Subjective ratings and readability scores 
Table 8.6 gives the intercorrelation of the six readability 
formula scores with subjective ratings. 'GOOD' refers to the ratings 
from the good readers (i. e. top Gapadol scorers, subject n= 20), and 
'POOR' to the poor readers (i. e. lowest Gapadol scorers, n= 20). 
'AVR' refers to the average readers (i. e. the 20 subjects in the middle 
of the Gapadol score range, having a mean chronological age of 13.6 and 
a mean Reading Age of 13.8). 'ALL' refers to all the rating groups 
combined (n = 71). 
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Over the nine independent passages the readability formulae 
maintain their high intercorrelation. The strength of their 
relationship to the children's ratings of contextua}ised passages is 
considerably less however. The critical value of the Pearson Product 
Moment Correlation for a one tailed test is 0.5822. In the case of 
Readability Formulae 
DALE PSK FOG SMOG FJP 
USG 0.99 0.94 0.85 0.94 0.91 
DALE 1.0 0.99 0.91 0.95 0.93 
PSK 1.0 0.95 0.88 0.92 
FOG 1.0 0.83 0.82 
SMOG 1.0 0.76 
FJP 1.0 
GOOD 
POOR 
AVR 
Table 8.6 
Subjective Ratings 
GOOD POOR AVR ALL 
0.31 0.25 0.57 0.39 
0.26 0.25 0.56 0.38 
0.28 0.30 0.60 0.41 
0.33 0.38 0.59 0.45 
0.19 0.19 0.38 0.29 
0.40 0.25 0.69 0.44 
1.0 0.80 0.85 0.91 
1.0 0.84 0.96 
1.0 0.94 
Table 8.6 Pearson Product Moment Correlation Matrix of 
Formulae Scores and Subjective Ratings over nine passages. 
readability formulae and ALL readers, none of the correlation 
coefficients equal or exceed that value. The null hypothesis Ho (i) 
cannot be rejected therefore. The same qbservation is true for GOOD 
and POOR readers. Hypotheses Ho (ii) and (iii) cannot, therefore, be 
rejected either. There is then no evidence here that poorer readers 
provide the most efficient measures of readability, at least insofar as 
the present rating technique is concerned. Indeed the agreement 
between GOOD and POOR readers is even closer over the passages than 
over the sentences. The sentence correlation reported earlier was 
0.65, but it can be seen in Table 8.6 that this rises to 0.80 when some 
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of the sentence by sentence variation is averaged out in the 100 word 
passages. 
In the case of FOG, FJP and PSK the correlations are higher than 
those found by Schwartz, Sparkman and Deese (1970). These of course 
only uses the Flesch formula, and the correlation between this formula 
and subjective ratings or judgements is of about the same magnitude as 
in the present study. 
The outcome is very different when the present results are 
compared with those of Harrison (1980b). Harrison used two of the six 
formulae used here, namely, the FOG formula and Flesch. In that study 
FOG correlated 0.34 with the first year pupils estimates of passage 
difficulty, which is rather less than the overall correlation (FOG with 
ALL) shown in Table 8.6 above, but similar to that obtained with the 
poorer readers ratings. The fourth years' estimates correlated 0.67 
(p<. 01) with FOG. Harrison considered that as FOG weighted the 
sentence length variable more than other formulae, the result might be 
a function of the greater importance of syntax for the older readers, 
and lexis for the younger. This can be shown to be a questionable 
speculation, however. A similar conclusion might be reached about the 
poorer readers in the present study if there were only the FOG formula 
to go on i. e. they are responding to vocabulary difficulty rather than 
syntactical difficulty, whereas the better readers are more sensitive 
to syntax. Yet it can be seen that compared to the other formulae 
(which do not weight sentence length as much) FOG provides the best 
correlation with POOR, while SMOG, which is almost entirely lexically 
based, has the lowest correlation. It does not seem, therefore, as if 
poorer readers were simply underlining hard words in red. 
The highest correlations are observed with AVERAGE readers - an 
outcome that was not anticipated. Here the coefficient exceeds the 
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critical value in three cases, PSK (0.60 p<. 05), FOG (0.59 p<. 05), and 
the FJP formula (0.69 p<. 025). Fig. 8. d overleaf charts the FJP grade 
together with GOOD, POOR and AVERAGE readers' ratings for the nine 
passages. 
There is an aspect of this result that is intuitively 
unsatisfying. This is that correlations with average readers are high, 
and yet this does not seem to be adequately reflected in the overall 
correlations, i. e. between the formulae and ALL (subjective ratings - 
all subjects). However the answer to this may lie in the ability 
distribution of the rating groups. The histogram at Fig. 8. b shows 
that Gapadol scores are (approximately) normally distributed in only 
one of the three rating groups. In two of the groups Gapadol scores 
are bimodally distributed. These groups have few individuals in the 
mid-range cell 40 to 50 (where the mean of the AVERAGE group lies). 
Since the subject population as a whole is non-normal, scores don't 
bunch around the average to the usual extent. In the variable ALL 
then, extremes are overrepresented. In a normally distributed group of 
children, correlations of overall ratings with formulae would have been 
more influenced by the ratings of average children. 
A second feature of these results that needs exploration is the 
striking discrepancy between the readability formula and the children's 
ratings to be found in the third passage in Fig. 8. d. Were it not for 
this correlations could have been rather higher. Indeed the formula 
and the children appear to contradict each other at this point. The 
reason for this seems to be sufficiently interesting to be worth 
reproducing this passage here. The normal paragraphing has been 
overridden to enable the sentences to be numbered for ease of 
reference. On the right of the sentence is printed the total rating 
mark obtained by the sentence. 
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1. "All the governments of Europe had been waiting for news 72 
in that long week, for not only the fate of England but 
that of all the Protestant countries and those countries 
not already subject to Spain, hung on the result of the 
long-drawn-out battle. 
2. No one had expected such a rout. 65 
3. At the time, and ever since, experts on naval warfare 55 
have wondered how in the world the English managed to 
win. 
4" 'He blew with His winds and they were scattered'? 82 
5. That was what the victory medals said. " 48 
The reason that this passage obtained a high average rating was 
largely because sentence no. 1 and sentence no. 4 were rated as being 
particularly difficult. The first sentence could be described as a 
classical readability lecture example. It is an extremely long 
sentence, and it's length seems to index it's complexity very well. It 
also contains some unfamiliar or conceptually difficult terms. These 
tend to be two and three syllable words. Average word length in 
syllables for the passage will duly take this into account. All in all 
it is not surprising that it received the rating that it did. 
Sentence no. 4 however is only nine words long, eight of them 
monosyllabic and one of them a familiar two syllable word. 
Syntactically it consists of two basic subject-verb-object clauses 
linked by 'and'. A readability formula (and any parsing program or 
decontextualised lexical analysis) can come to only one conclusion. 
This is a simple sentence yet it has by far the highest rating in the 
passage - ten rating points higher than sentence no. 1. This is because 
the children are required to recognise an exophoric reference to divine 
intervention which is signalled typographically. The capital 'H' of 
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'His' is the only explicit cue, a convention that few of the raters 
were familiar with. 
The sentence is, in it's context, semantically rich. A relatively 
sophisticated understanding of the religious convictions and rivalries 
of the time is required to 'unpack' everything that it says (the role 
of the question mark is also worth noting). The sentence does throw a 
little light on the relationship of cohesion to coherence. For 
although the sentence is not strongly cohesive it is coherent - for 
those with the prior typographic and historical knowledge. Where this 
is likely to be lacking, more cohesive links and a more explicit form 
of expression are needed. 
The combination of this passage and the graph at Fig. 8. c tempts a- 
disconcerting speculation. This is that children generally perceive 
difficulty where the formulae predict it (by dint of unfamiliar words 
and difficult syntax), but that text graded as easy by the formulae may 
not be seen as easy by children. Put at it's baldest, the formulae are- 
likely to be right when they say that the text is difficult, but 
relatively less reliable when they say that it is easy. Of course the 
evidence falls short of allowing this to be much more than an 
apprehensive thought. This is not only because of the problem of 
generalising from a 1,049 word text, but because it is not known 
whether children's perceptions of reading difficulty are better or 
worse predictors of reading behaviour than readability formulae. 
Surunary 
In Chapter Seven it was shown that the readability of the history 
text does not tend to remain more or less constant throughout a book, 
nor does it change progressively or predictably from one part of the 
text to another. Large and apparently capricious fluctuations 
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characterise the predicted readability of the continuous text. The 
question was raised whether this was wholly or partly an artifact or 
whether it had any psychological and educational significance. 
The study reported in the present chapter found that all the 
participating children perceived marked fluctuations in the reading 
difficulty of an extended text extract thought to typify the material 
previously analysed. Secondly some of the children, in fact average 
readers according to the Gapadol reading test, : subjectively rated the 
text in a way that correlated significantly with three readability 
formulae. That is, these children tended to perceive difficulty where 
the formulae predicted difficulty. Thirdly, where the main discrepancy 
between formula score and subjective rating occurred, it was not a 
case of the formula 'crying wolf', so to speak, but rather the 
opposite. Raters perceived difficulties which were not detected by the 
formulae. 
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CHAPTER NINE 
A STUDY OF CLOZE RESPONSE TO CONTEXTUALISED PASSAGES OF VARIABLE 
READABfl 
Introduction 
The studies presented so far have been concerned with the 
prediction and the perception of reading difficulty. The present 
chapter and the following chapter investigate to what extent these have 
behavioural implications. The behavioural measure used in the present 
chapter is cloze procedure and the study is concerned with the 
following issues: 
i) the extent to which readability scores are related to cloze 
responses in the contextualised passages of the experimental text. 
ii) whether, in terms of criterion cloze scores, these passages are at 
the independent, instructional, or frustration level for 12-14 year old 
readers. 
The chapter begins with a consideration of the relationship of 
cloze procedure to readability and reading comprehension. Experimental 
hypotheses are then presented, followed by a description of the 
experimental method and the software system TWINCL which is used to 
manipulate and score cloze procedure responses. Results are 
subsequently presented and discussed. In the light of this there 
follows a consideration of register in history text in general and in 
the experimental text in particular. 
As pointed out in Chapter One cloze procedure is widely used as a 
measure of reading comprehension. It is well adapted to the present 
study for a number of reasons. It is continuous (at least where 
multiple version cloze is used) and therefore analogous to the rating 
method used in the previous chapter. It is versatile, and can be used 
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to provide a measure of relative passage difficulty, a guide to 
'absolute' difficulty for a particular reader or group of readers 
(using cloze criterion scores), and to illuminate specific areas of 
difficulty within texts, i. e. responses to individual words or phrases. 
It does not suffer some of the drawbacks of multiple-choice or other 
comprehension tests: as Miller (1975) pointed out, these tend to be 
somewhat elastic yardsticks of comprehension since the difficulty of 
the test passage is inseparable from that of the questions, and both 
passages and questions vary from study to study. 
Cloze, readability and comprehension. 
When cloze first emerged as a research tool it was in the field of 
readability. Taylor (1953) compared cloze scores with two readability 
formulae, the Dale-Chall formula and the Flesch formula, and found that 
cloze score placed passages in the same rank-order as the formulae. 
Since formulae rank-order passages in the same way as pooled expert 
judgements, as discussed earlier, this is an important finding. 
Taylor's study included an examination of passages that, in his 
judgement, were unusual in ways that would 'fool' conventional 
readability formulae. He found that cloze procedure discriminated 
between these passages better than the formulae. 
Since then the relationship of cloze procedure scores to reading 
comprehension has been investigated in a wide range of validity 
studies. The majority of these have concentrated on concurrent 
validity i. e. the correlation of cloze results with other comprehension 
or reading tests (e. g. Rankin, 1957,1959, Jenkinson, 1957, Bormuth, 
1962,1963, Weaver and Kingston, 1963, Ruddell, 1963, Bormuth, 1967, 
Jones and Pikulski, 1974). Although Bormuth found a correlation as 
high as 0.92 between cloze and comprehension test score, the reported 
correlations mostly range from the low 0.20s to the high 0.80s. This 
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is not surprising in view of the fact that the criterion tests ranged 
from standardised reading tests e. g. the Davis Reading Test (Weaver and 
Kingston, 19b3) through multiple choice comprehension questions 
(Bormuth, 1967), to informal reading inventory passages (Jones and 
Pikusski, 1974). 
Weaver and Kingston's study included a factor analysis of eight 
cloze tests with eighteen cognitive tests. In this study it was found 
that cloze scores did relate to verbal comprehension, and was strongly 
related to a factor Weaver and Kingston called 'redundancy 
utilisation', that is, the reader's ability to use context clues to 
compensate for partial or missing information. Weaver and Kingston 
point out that despite this, a good deal of the cloze variance remained 
unexplained. 
Horton (19'(4-75) also investigated the construct validity of cloze 
using factor analysis. The construct was defined, rather vaguely 
perhaps, "as the ability to deal with the linguistic structure of 
language". (p. 250) Horton concluded that cloze was valid in this sense, 
and that it is not just another verbal I. Q. test. He maintains that at 
grade 9, the top end of the range the present research is concerned 
with, reading is made up of two elements over and above basic decoding 
skills. These are the ability "to deal with the relationships among 
words and ideas", and "to deal with units of discourse larger than the 
sentence. " (p. 250-251) Among the implications for practice that Horton 
draws out are the suitability of the cloze test as a readability 
assessment technique, and as a co-variate measure in language 
experiments. 
The sensitivity of cloze to macroscopic context. 
There has for some time been a debate over the question of whether 
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cloze is sensitive to information from outside the sentence (from 
earlier paragraphs or even pages perhaps), or whether it is sensitive 
only to local factors, such as lexical and syntactic factors within the 
sentence. This is of special concern for the present study because the 
focus of interest is reponse to contextualised passages. 
McGinitie (1961) reported that the cloze task becomes appreciably 
more difficult if the deletions are less than five words apart, but 
that deletion patterns more open than this are all equivalent: 
thus performance does not continue to increase with this kind of an 
increase in context. This finding has been challenged by a number of 
workers. Ramanauskas (1972) found that cloze performance was better on 
sentences from a passage presented in their natural order than it was 
when they were in random order. A similar study by Chihara et al. 
(1977) also finds cloze responsive to macroscopic context. Recently 
both of these studies have been challenged in turn by Shanahan et al. 
(1982), who present a number of detailed methodological criticisms. 
They report an experiment of their own in which cloze passages were 
presented in three conditions - in normal order, with 'scrambled' 
sentences, and with inserted sentences unsupported by context. No 
significant differences were found between the three conditions, and 
they conclude that it therefore "seems unreasonable to use and 
interpret cloze in classroom practice as a global measure of reading 
comprehension. " (p. 250) 
This by no means ends the dispute. Cziko (1983) and Henk (1982) 
find sources of possible bias in the details of the methodology and 
procedures adopted by Shanahan et al. They also provide a closely 
argued defence of Ramanauskas and of Chihara et al. Horton's (1974-75) 
findings, are not referred to by either Shanahan et al, or Cziko. 
The differences in the results obtained by various researchers are 
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ascribed by Cziko to the type of passage used (whether it is narrative 
or expository for example), the difficulty of the passage, the age and 
ability of the subjects, the type of words deleted, the deletion 
procedure used, and the amount of time allowed for the test. The most 
that can be done in the design of cloze experiments, therefore, is to 
attempt to limit the constraints on readers so that they are free to 
utilise context to the same degree as in their normal reading. In the 
present study, for example, there were no time constraints, all of the 
passages formed one thematic unit and were presented as a booklet with 
full chapter context. These and associated methodological 
considerations are discussed in detail in the method section of this 
chapter. 
Cloze criterion scores. 
Bormuth has used cloze extensively to investigate readability and 
to develop new readability formulae. In so doing he was confronted by 
one of the main disadvantages of cloze - it does not provide a grade or 
other criterion level. Bormuth (1967) reports research into criterion 
cloze readability scores, that is the score subjects need to obtain for 
the material to be said to be suitable for their instructional use. 
His approach was based on that of a number of reading authorities 
(Harris, 1962, and Bond and Tinker, 1967, for example) who consider 
that a ninety percent plus score on cocpprehension test questions 
indicates that the passage upon which the questions are set is suitable 
for that individual's unsupervised or independent study. For 
supervised instruction a score of seventy five percent is considered 
appropriate, while any score below this is said to indicate that the 
passage will be read unsuccessfully and with frustration. Indeed 
Bormuth 1969 claims that "clinical observations generally show that 
students who are forced to study materials this difficult voice strong 
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objections and exhibit signs of frustration and inattention". (p. 69) 
Bormuth set out to find the cloze scores which were equivalent to 
these criterion comprehension test scores. The study began with the 
presentation of a fifty item cloze test to one hundred subjects, 
followed by a thirty-one item multiple-choice comprehension test. The 
cloze scores predicted by comprehension scores of seventy five and 
ninety percent were obtained using a regression equation. The 
criterion scores which emerged are shown in Table 9.1 below (adapted 
from Bormuth, 1967, p. 296). 
Table 9.1 
Reading level Cloze score % Mult iple choice score % 
Raw Corrected for guessing 
19 equivalent to 50 33 
23 55 uo 
27 60 47 
Frustration 31 65 53 
35 70 60 
38 75 67 
42 80 73 
Instructional 46 85 80 
50 90 87 
53 95 93 
Independent 57 100 100 
Table 9.1 Equivalent cloze and multiple choice scores in percent. 
Earlier it was pointed out that comprehension tests confound the 
reading difficulty of passage and question. This research is therefore 
open to the criticism that the equivalence of cloze and comprehension 
test scores may not be stable, since the comprehension test questions 
may vary. Rankin and Culhane (1969) reported a replication study of 
Bormuth's work, and found that the cloze score that was equivalent to 
'instructional level' was 41 percent, while 'independent level' was 
61%. 
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Bormuth (1968) conducted a further study using oral comprehension 
tests instead of multiple-choice tests, and the comparable cloze scores 
were very close to those obtained in the earlier study. In a further 
related study (1969), he showed that subjects scoring less than twenty 
five percent on the cloze task gained little information from the 
passage. Above this however information gain rose rapidly, levelling 
off at around the 40 percent mark. But this flattening of the curve 
seems to have been to some extent a 'ceiling' effect on the multiple- 
choice test, an effect which Bormuth believed may have been responsible 
for the slight difference in his 1967 and 1968 results. However there 
may also have been a 'prior knowledge' effect, such that subjects 
already acqainted with the topic may have emerged with a relatively 
small information gain between pre-test and post-test. Taking into 
account the results of this later work, Bormuth considered that the 
cloze criterion scores calculated in his 1967 study were slightly too 
low, and recommended that 44% should be used as the criterion of 
'instructional' level, while 57% should be used for 'independent' 
level. 
Harrison (1980b) adopted Rankin and Culhane's (1969) lower 
criteria in his study of cloze response to instructional materials that 
had been used in the classroom. Harrison found that a high proportion 
of the passages tested (between a third and a half) gave rise to cloze 
scores which fell below this weaker criterion of 'instructional' level 
i. e. they were at 'frustration' level. The results suggested that far 
more of the passages were unsatisfactory for their readership than had 
been indicated by teachers' assessments. Harrison offers an alternative 
explanation which gives the teachers the benefit of the doubt: these 
cloze criteria "are perhaps a little too high for use under normal 
classroom conditions, and with normal school texts. " (p. 80) It might 
be safer, however, to reserve judgement on this in the absence of any 
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evidence based on direct measures of comprehension. 
There is little further evidence on which of'the alternative 
criterion scores is most appropriate for the present study. In view of 
this it was decided to adhere to the criterion scores presented in 
Table 9.1. for the purpose of framing formal hypotheses. Nevertheless 
the alternatives will be considered when results are discussed. 
Hypotheses 
In Chapter Seven it was pointed out that the observed fluctuation 
in readability might conceivably be irrelevant to reading behaviour. 
Alternatively, it might relate, fairly systematically to the reading 
behaviour of all readers. Or again, it might possibly have a 
particularly adverse effect upon certain readers, for example the less 
able, while having no discernible effect upon good readers. The first 
group of hypotheses, therefore, are stated in their null form as 
follows: 
Ho W. There is no significant relationship between the mean 
cloze scores of 12-14 year old readers and readability formula 
scores for the nine passages in the experimental text. 
Ho (ii). There is no significant relationship between the mean 
cloze scores of good readers and formula scores. 
Ho (iii). There is no significant relationship between the mean 
cloze scores of poor readers and formula scores. 
The focus of interest in the previous two chapters has been the 
relative difficulty of contextualised passages. It is possible that 
although the difficulty of the passages varies, and although (at least 
some) children perceive this, it may be that the variation is entirely 
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within the 'independent' band of cloze scores, and hence rather less 
important than the readability grades would suggest. It is 
insufficient, therefore, to establish whether or not cloze scores 
correlate with readability grade. It is necessary to examine the 
relationship of these cloze scores to criterion levels of cloze 
performance. The following hypotheses are also expressed in null form: 
Ho (iv). None of the passages in the experimental text are at 
the 'frustration' level of reading difficulty for all subjects 
i. e. X> 35 (where X is the subject group cloze score in 
percent for each passage). 
Ho (v). None of the passages in the text are at the 
'frustration' level for a) middle school good readers 
b) comprehensive school good readers. 
Ho (vi) None of the passages in the text are at the 
'frustration' level for a) middle school poor readers 
b) comprehensive school poor readers. 
It is anticipated that cloze score will decrease as readability 
grade and subjective rating scores increase. That is, a negative 
relationship is predicted. A one-tailed test of statistical 
significance is therefore appropriate. 
Method 
Cloze Passage Construction 
McGinitie (1961) found that if a deletion pattern denser than 
every fifth word was used then each deletion ceased to be statistically 
independent, the difficulty of one interacting with that of another. 
This effectively sets a lower limit on the choice of deletion rate. 
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Smith and Dechant (1961) (cited in Moyle, 1971] warned that a 
failure to read more than one word in ten may indicate that the passage 
cannot be understood. Moyle points out that if this is true, the 
removal of any more than one word in ten may artificially reduce 
scores. This raises the lower limit to one in ten. There is no obvious 
upper limit, but if deletions are less frequent than one in ten words, 
increasingly large amounts of text are needed to obtain any particular 
number of deletions; where it is desired to use all possible versions 
of the test, the clerical and administrative task becomes unwieldy and 
complex. In the present study therefore every tenth word was deleted 
from the Armada text. 
There are of course ten possible versions of such a cloze test, 
the first beginning by deleting word number one, the second beginning 
by deleting word number two, and so on. Most casual users of cloze 
simply choose one version and this suffices. Bormuth (1964), however, 
found that the different versions gave rise to different mean scores, 
and Tremont (1967) suggests that "the only course open to researchers 
is to use more than one cloze test form over the passages they are 
studying. This is essential if they wish to obtain a precise 
determination of the difficulty of the passage". (p. 17) In the present 
study all ten possible versions of the cloze test were therefore used. 
It was considered important that the nine passages constituting 
the experimental text should be supported by the preceding information 
in the chapter from which it was taken. A three page synopsis of this 
was therefore prepared such that it lead naturally into the cloze test. 
The synopsis and the cloze test were stapled into a test booklet with a 
coloured front cover to code for which of the ten versions it was. A 
test booklet for version five is given in Appendix 9. i. 
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Subjects 
The subjects were two hundred and eleven middle school and 
comprehensive school children between age 11 years 10 months and 13 
years 11 months from intact mixed ability classes in Buckinghamshire. 
All subjects completed a Gapadol Reading test. As described below 
subject records and cloze scores were manipulated exclusively by 
computer and although surnames were retained for school liaison 
purposes (testing schedules etc), a five figure number was used for 
identification purposes. Appendix 9.11. is a photoreduction of 
computer output giving subject number, identification number, surname 
[obscured], sex, chronological age, (Gapadol) reading age and raw score 
(labelled 'quotient'). 
The number of subjects participating in this study was relatively 
large - three times the number used in the rating study. The reason 
for this stems from the use of the ten version cloze test and the need 
for an adequate number of responses to each deletion. This was 
particularly necessary for the calculation of lexical entropy values 
for each individual word, a procedure described below. The subject 
sample was already subdivided by school and gender, and it was 
considered unwise to subdivide these groups by defining good and poor 
readers as in the subjective rating study, i. e. approximately the top 
and bottom quarter of each group. An alternative to this was 
considered which involved doing no more than halving the subject 
groups. This was the definition of good readers as 'above average' 
i. e. all those obtaining a Gapadol raw score over the mean score for 
their school group, and poor readers as 'below average', i. e. those 
obtaining a score below the mean for their school group. The main 
concern over this was whether the contrast between the two ability 
levels would be insufficiently marked to be experimentally useful. 
However, when readers were grouped in this way the contrast was very 
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marked (as is shown in the results section below) and therefore this 
definition was retained. 
Test Administration 
The tests were administered during normal school time in the 
subjects' own classrooms. Seating arrangements had been made to ensure 
that individual work would not be compromised. This was particularly 
important because of the simultaneous use of multiple versions of the 
experimental text. However an informal atmosphere was created as far 
as possible. Tables were scattered rather than arranged in lines. 
There were no time constraints. Cloze booklets were stacked in tens in 
deletion-version order and distributed systematically round the class. 
It was stressed that an individual's results would not be 
disclosed to the school, and would have no influence over the standing 
or prospects of anyone save possibly the test administrator. 
The cloze task was not considered to be as sensitive to the 
wording of the test instructions as a subjective judgement task, where 
the instructions define the task. Therefore a formal instruction sheet 
was not prepared, the experimenter working from an aide-memoire. 
Subjects were instructed to read the text in their normal way, and to 
fill in each gap "with the missing word". Three things were 
emphasised: It was permitted to write onq word, and one word only in 
the deletion; it was quite legitimate to go back to a gap left 
earlier, but sooner or later every gap had to be filled with a word; 
finally, correct spelling was helpful but not very important. 
Scoring 
The scoring of cloze procedure is at best an arduous and 
repetitive task, in which the chances of error no doubt increase 
markedly with the amount to be done. In the present study this seemed 
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likely to be especially so, and not merely because quite large numbers 
of subjects were responding to large numbers of deletions. The Armada 
passage had to be divided up into its constituent nine sections and 
each scored separately. It was of course important that the 
demarcation of passages should not shift. Although each was a separate 
analytic unit, the fact that together they constituted one thematic or 
narrative unit made it difficult to hold distinctions in mind. This 
was further complicated by the cloze data for any one passage being 
distributed across ten versions of the test. Even without breakdowns 
by school, gender, and reading ability, the clerical task was daunting. 
Accordingly it was decided that the entire process be automated for 
speed, accuracy and flexibility. The present writer produced a systems 
analysis for a suite of programs known by the acronym TWINCL 
(Tabulation of Words IN CLoze). These were written in Hewlett-Packard 
TSB by A. Vella of the Open University's Faculty of Mathematics. As 
with ASTRA 3 these programs were developed both to suit the purposes of 
the present study, and as a general analytic tool for wider use. The 
suite therefore provides for different options in the analysis and 
presentation of data, though not all of these are used here. Some of 
the features of the system, which runs in FORTRAN, have been used as a 
student tutorial option in Open University course E263, 'Language in 
Use'. A translation into COBOL was made for use on the Open 
University's UNIVAC computer by D. Browne and a subsequent version, 
again in FORTRAN, was prepared by J. Anderson in 1981 on the Open 
University DEC 20. 
The ZWINCL software system. 
In the TWINCL system the following information is stored and processed: 
A. a subject record, consisting of 
i) subject identifying number 
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ii) name 
iii) sex 
iv) chronological age and reading age 
v) quotient (i. e. any other preferred test variable) 
A record is also kept of each text that the subject has attempted. 
In the present case these texts are passages A, B, C, D,, E, F, G, H, 
and I. The program RECORD stores this information on a 'student record 
f ile', STUREC. 
B. a recora of the text, made up of 
i) text name (e. g. 'A') 
ii) the number of deletions it contains 
iii) a list of the deleted or 'TARGET' words 
The program BULLSI stores this on the file TARGET. 
C. subjects' responses 
The program MARK stores these on an answer file called STUANS, 
each entry being flagged to indicate whether it is correct or not. The 
program updates STUREC to show what texts the subject has completed and 
the location of his or her responses on the answer file. 
TWINCL provides the following analyses: 
A. descriptive statistics 
The program STATS allows the user. to define subject groups 
according to individuals' identifying numbers (which may be coded for 
school, sex etc) or by age or test scores. For any specified text the 
program calculates the mean chronological age of the group and mean 
reading age from data held on file. A variable called 'quotient' is 
provided for any other test score that is required. In the present 
study this is used for Gapadol raw scores. The program also integrates 
cloze data from different versions of a cloze text and calculates raw 
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cloze score means, cloze percentage scores 
and standard deviations for 
each text. 
B. an error or 'miscue' analysis 
The program CLOZE stores all the alternative 
words supplied for 
a particular deletion on the file DATA, along with 
the number of 
occurrences for each alternative. The program TWINCL, after which the 
system is named, prints this as a table in a convenient format both for 
the examination of errors, and for their analysis, a categorisation 
matrix being printed alongside each word). 
C. a lexical entropy analysis 
As pointed out earlier Weaver's (1963) research suggested that 
cloze procedure is most sensitive to 'redundancy utilisation'. It may 
be then that a direct measure of redundancy itself would improve upon 
cloze in readability studies. However the extent to which a word is 
redundant differs from individual to individual depending upon the 
knowledge and experience of the individual. For groups of individuals 
who are similar in these respects, the redundancy of words in any 
particular context will be similar. The more a group of subjects - an 
age group of children, say - converge on a particular response to a 
cloze deletion, the more predictable it is (by definition). The 
greater the number of alternatives to be found in the pool of 
responses, that is, the greater the entropy, the less predictable is 
the word. The standard 'information' formula is Logt n, where n is the 
number of alternatives. Hence the amount of information in a letter of 
the alphabet is Logt 26. Where each alternative has an equal 
probability this is adequate. In the pool of responses to a particular 
deletion, some words may occur more often than others. It would be 
unsatisfactory for a case in which five alternative responses occurred 
with equal frequency to obtain the same score as one in which there 
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were also five alternatives but ninety percent of the subjects had 
chosen the same one. In the TWINCL suite entropy is calculated by the 
program DRAW using the following algorithm adapted from Blake (1970): 
E=n of responses with x logarithm of n of responses 
most popular word with most -. pular word 
total n of responses to the deletion 
(--) 
logarithm of total n of responses 
This gives a value between 0 and 1. DRAW takes all the deleted 
('target') words from the ten versions of the text and prints them in 
their original text order in a column. Similarly the most popular 
response word for each deletion is printed alongside the appropriate 
target word. The entropy value based on the total response net is 
printed on the same line followed by an asterisk whose position on the 
line is determined by the entropy value. The greater the entropy the 
further to the left is the asterisk. The greater the redundancy the 
further to the right is the asterisk. Since there are data for all 
words in the text, the vertical series of asterisks form a continuous 
lexical entropy graph throughout the text. An example of DRAW output 
is presented on p. 9.19. Mean entropy scores for each sentence were 
calculated, and this variable, taking 48 values, is referred to as 
'sentence redundancy'. These are combined in turn to give mean entropy 
scores for each of the nine independent passages, and this is referred 
to as 'passage redundancy'. 
Listings of the above programs are given in Appendix 9.111. 
Input to the TWINCL system. 
Although there are facilities for editing in the case of mistyping 
or other errors, the programs do not contain a spelling correction 
facility in their present form. If a correct response word is to be 
matched by the machine to the appropriate target word, it must be spelt 
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correctly. It does happen that a child inserts the correct word in 
semi-decipherable script and original spelling. Since there were ten 
versions of a text longer than a thousand words, it was impracticable 
to have to look up the target word in each case as a prompt to what the 
response might be. Subjects' cloze procedure sheets were therefore 
positioned inside a clear plastic folder upon which was printed the 
target words so positioned that they appeared above the appropriate 
deletion. The problem remained of how to deal with non-responses. 
Because of the instructions to the subjects, plus the absence of time 
limits, there were relatively few of these. Those that were found were 
filled with a line of crosses XXXX, so that failure to respond could be 
recognised in results print-out. 
Output from the Twincl system and further data processing. 
SPSS was not used to process the data files in the present study 
as the TWINCL suite provided for all mass data storage and 
manipulation. Examples of output from programs TWINCL and DRAW are 
given overleaf. Correlation matrices, z-scores and Students t-test 
results were produced using STATPAK, the microcomputer 'package' of 
statistical and graph plotting programs referred to in Chapter Eight. 
Graphs were plotted using SIMPLEPLOT Mark 2 (Hutland, 1982), with the 
equipment also referred to in the previous chapter. 
Results and Discu33ion 
Test group characteristics. 
Of the 211 subjects who participated in the study, only one was 
discarded. (The cloze responses of this individual were wholly 
illegible). Table 9.2 overleaf presents the chronological ages, 
reading ages and Gapadol raw scores for the remaining 210. Raw scores 
were rounded up or down to whole numbers when making the reading age 
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Fig. 9. a 
-- -------------------- ----------------- --- ---- ti6 WHY . HAS 18 AL TERNA3: Ivi S. 
___-. _+ -. ---- ---- _ 
........................................................ 
1 Why 6 272 ,,. 
......................................................... 
2 THAT 4 19X 
, 
...... ............................................... 3 BUT 3 14 
......................................................... 
4 FOR ? 9% 
, 
.......................................................... 
5 BECAUSE ? 9% 
, 
......................................................... 
6 OR 1 52 II, 
......................................................... 7 HGY 1 5% 
. 
......................................................... 
8 M1CH1 1 5% , 
......................................................... 
9 THOUCN 1 5% 
. 
......................................................... 
18 AND 1 5% 
. 
......................................................... 
1O tS 22.188< EH1RC? Y . 32F871 
23? THE . HAS 3 PLTERNR-T-IVES. 
Y _-___ 
....................................................... I THE 28 91% ... 
........................................................ 2N0T1 5% ta. 
......................................................... 3 1HAT 1 52 
........................................................ TPTAIS ? 2.188% ENTROPY . 88186 
--------------------------------------- -- ----------------------- 
? 38 ENGLISH . HRS ? AL LRHAIIYES. 
......................................................... 
1 ENGLISH 9 45Z <IIý 
......................................................... 2 SPANISH S ? Sx ., I, 
......................................................... 
3 SPANIARDS 2 19% 1,9111 
......................................................... 
4 NIGHT I 5* IIII183 
............................................ S THEY 1 5% 1I181 
......................................................... 
68RITISH1 5% 11aIIII 
......................................................... 
7 E4GISH 1 5% 1 
......................................................... 
1GTALS 20 1962 ENTROPY . 497582 
Fig. 9. a Tabulation of Words In CLoze (TWINCL) sample output. 
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---------- ------ - Fig. 9. b 
AHLE READY 
ro TU *1.00 
DU 110 # 0.41 
12S MUCH ANYTHING !* 0.74 
s. '9 ABOUT ABOUT !* 0.50 
530 IT IT 0.78 
`T? THE THE !* 0.58 
532 FIRE-SHIPS SHIPS * 0.23 
533 IN WERE I* 0.18 
X34 THE THE 0.82 
3n. CROWDED SPANISH * 0.22 
X36 tiOADSIEAD PORT K 0.28 
... OF OF * 0.32 
x. 38 CALAIS CALAIS !* 0.18 
WERE WERE * 0.3 
40 AN FOR * 0.31 
=41 'INSTANCE IDEA 0.08 
542 OF OF 0.33 
`, 4: 1 CLEVER THE K 0.38 
`, 44 -EAMANSHIP WORK * 0.23 
`: 41; AND AND * 0.31 
: 46 JF OF * 0.20 
47 'i1PFARE CHANNEL M -. 00 
'48 THE THE * 0.70 
. 
49 iF, 1NIARDS SHIPS * 0.15 
", '-u WERE WERE !* 0.61 
51 OLD-FASHIONED CLEVER IK 0.15 
J52 ENOUGH AND 0.19 
.3 TO TO 0.94 
;4 BE BE !K 0.43 
CC55 STILL STILL 0.28 
jj 56 USING IN 1* 0.06 
: 5? HUGE OLD * 0.17 
°;: '8 AND SHIPS !* 0.23 
59 MONSTROUS HEAVY 'K 0.09 
ßh0 GALLEASSES SHIPS 0.38 
WHEREIN WHICH 0.27 
WERE THE 0.39 
: 63 CONTAINED THE 0.23 
z64 0500 THE K 0.22 
`f65 GALLEY-SLAVES MEN !* 0.38 
66 IN AND * 0.49 
57 FETTERS CHAINS 0.22 
568 TO AND 0.54 
'569 LUG ROW 4 0.13 
X70 THE THE * 0.53 
X71 CARS SHIP 0.16 
572 BOTH THE !* 0.41 
573 PROFESSORS PROFESSORS I* 0.47 
574 MATTINGLY MATTINGLY 0.43 
573 AND AND 0.81 
576 CIPOLLA CIPOLLA !* 0.73 
577 EMPHASIZE SAID !"* 0.36 
578 THAT THAT !* 0.59 
579 THE THE 0.69 
580 WHOLE BIG 0.20 
581 FIGHT WAR 0.16 
582 WAS WAS 0.93 
583 SOMETHING VERY 0.33 
584 NEW THAT !* 0.07 
585 BOTH AND 0.30 
586 IN TO 0.44 
587 THE THE 0.44 
388 HISTORY WAY 'K 0.07 
. 39 OF OF 0.44 
Fig. 9. b Sample output from Twincl program DRAW. 
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conversions. 
The mean Gapadol score for the middle school children is 36.1, 
which converts to a reading age of 12.8. This is five months higher 
than the mean chronological age for the middle school subject sample. 
Table 9.2 
Middle School 
Female Male Total 
Good Poor Good Poor Good Poor 
Chron. Age 12.4 12.3 12.3 12.3 12.3 12.3 
Read. Age 15.11 10.11 15.11 10.11 15.11 10.11 
Gapad. Score 48.7 23.9 48.2 23.6 48.4 23.7 
Canprehensive School 
Female Male Total 
Good Poor Good Poor Good Poor 
Chron. Age 13.3 13.4 13.4 13.3 13.3 13.4 
Read. Age 16.10 11.7 16.10 11.7 16.10 11.7 
Gapad. Score 50.6 28.7 51.3 27.8 51.0 28.3 
Table 9.2 Chronologic al ages, reading ages and Gapadol scores for 
middle and comprehensive school readers. 
In the case of the comprehensive school subject group the mean Gapadol 
score is 39.7, a reading age of 13.3. This is identical to the mean 
chronological age of the comprehensive school group. Using these mean 
reading age scores to divide subjects into 'good' and 'poor' reader 
groups results in fairly well balanced groups. The middle school 
'poor' group contained 52 subjects, 25*girls and 27 boys. In the 
middle school 'good' group there were also 52 subjects, 23 girls and 29 
boys. The comprehensive school 'poor' group contained more girls than 
boys, which is unusual as girls of this age are generally superior to 
boys in reading. This group contained 53 subjects, 30 girls and 23 
boys. The 'good' group also consisted of 53 subjects, but in this 
group there were only 23 girls and 30 boys. 
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It is clear from Table 9.2 that the mean reading ages of the good 
and poor readers are sufficiently well contrasted for present purposes, 
there being a five year difference between the ability groups from the 
middle school subject sample and a slightly larger contrast between the 
ability groups from the comprehensive school sample. 
Cloze scores and readability. 
Table 9.3 below presents a correlation matrix of the cloze scores 
of middle and comprehensive school subjects with readability formula 
scores for the nine passages in the experimental text. It can be seen 
; able 9.3 
USG DALE PSK FJP FOG SMOG 
CLOZE (ALL) -. 38 -. 37 -. 42 -. 56 -. 43 -. 21 
USG . 99 . 9)4 . 91 . 85 . 94 DALE . 99 . 93 . 91 . 95 PSK . 92 . 95 . 88 FJP . 82 . 76 SMOG . 83 
Table 9.3 Pearson Product Moment correl ation matrix of all 
subjects cloze scores and readability scores for nine passages. 
that the formulae showing the highest correlations with cloze are those 
which correlated most highly with childrens subjective ratings in 
Chapter Eight, i. e. FOG, PSK and FJP. As in that study, FOG is the 
worst predictor among these three and FJP is the best. 
Hypothesis Ho (i) stated that there would be no significant 
correlation between the mean cloze scores of all subjects and 
readability score. The critical value for a one-tailed test of 
significance where n=9 is 0.5822 It can be seen from Table 9.3 that 
none of the correlation coefficients for the cloze variable ALL equals 
or exceeds this value. Ho (i) cannot, therefore, be rejected. It will 
be noted, however, that all of the correlations are negative and are of 
roughly the same order of magnitude. 
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Table 9.4 presents a correlation matrix for formula scores and the 
cloze scores of good and poor readers broken down into middle school 
and comprehensive school groups. Good readers' scores'are in general 
weaker correlates of formula scores than those of poor readers. None 
Table 9.4 
USG DALE PSK FJP FOG SMOG 
GOOD -. 27 -. 23 -. 29 -. 48 -. 31 -. 06 COMPG -. 33 -. 30 -. 35 -. 53 -. 35 -. 14 MIDG -. 19 -. 14 -. 22 -. 41 -. 26 . 04 
POOR -. 46 -. 49 -. 52 -. 60 -. 52 -. 37 
COMPP -. 41 -. 43 -. 48 -. 59 -. 51 -. 29 
MIDP -. 48 -. 51 -. 53 -. 57 -. 50 -. 40 
Table 9.4 Pearson Product Moment correlation ma trix for good and 
poor readers cloze scores and formula scores for nine passages. 
of the correlation coefficients between the two good reader groups and 
the six formulae equals or exceeds the critical value for significance. 
Ho (ii), the proposition that there is no significant relationship 
between good readers' cloze scores and readability scores, cannot be 
rejected therefore. 
The best predictor of cloze score is the FJP formula. In the case 
of the variable POOR, that is, all poor readers scores combined, the 
correlation coefficient does exceed the critical value. Hypothesis Ho 
(iii) cannot be accepted, therefore. The FJP formula is a significant 
predictor of poor readers' cloze scores in contextualised passages. 
The remaining correlations are all in the predicted direction. 
When the two school groups of poor readers are considered 
separately, the correlation coefficients for the FJP formula straddle 
the critical value. In the case of the middle school group, the 
correlation is 0.57, just below the critical value. In the case of the 
comprehensive school group, the coefficient is 0.59, just over the 
critical value. 
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In interpreting this it has to be born in mind that a significance 
level is an essentially arbitrary line that separates a region of 
acceptable risk (that observed results are due to chance alone) from a 
region where the risk is deemed unacceptable. The . 05 level is merely 
a conventionally accepted place to draw the line rather than a 
statistical frontier between worthwhile and worthless results. For the 
two groups of poor readers then, about one third of the variance in 
cloze scores is accounted for by readability in each case. But this 
result has a slightly less than one in twenty chance of being 
fortuitous in the case of the comprehensive school readers, and a 
slightly greater than one in twenty chance in the case of the middle 
school readers. This observation should be considered alongside the 
total consistency of the remaining figures which did not achieve 
significance. 
The graph presented at Figure 9. c overleaf shows that despite 
differences in correlation, good, poor and all-readers' cloze scores 
exhibit a generally similar relationship to readability in this text. 
The 'mirror image' effect, which is characteristic of graphs plotting 
variables that are strongly negatively related, is marred partly by the 
convergence of cloze and readability scores in the final two passages 
of the experimental text, but most conspicuously by the marked drop in 
cloze scores in the the third passage - graded as the easiest in the 
entire text by formulae. This is the same passage that was responsible 
for the main discrepancy between children's subjective ratings and 
readability score which was shown graphically in Fig. 8. d. Intriguing 
though this is, it would be premature to pursue the matter in the 
present chapter. It will be recalled that the question of textual 
cohesion was raised in connection with the difficulties in passage C. 
The relationship of children's perceptions of difficulty to cloze 
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Fig. 9. c 
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Fig. 9. c Mean cloze scores and FJP grade for nine passages. 
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response will therefore be taken up again in Chapter Ten, where linear 
regression will be used to partial out the variance in cloze and 
subjective rating scores with cohesion as an independent variable. 
Cloze scores and criterion levels. 
Table 9.5 overleaf gives cloze scores in percentages obtained by 
subjects on the nine consecutive passages in the Armada experimental 
text. Scores are broken down by ability, school and sex. 
The results in Table 9.5 are striking. Over the experimental text 
as a whole, the children's cloze scores suggest that they were reading 
at, or very close to the 'frustration' level. The scores for the 
individual passages indicate that this is not the result of averaging 
easier passages with a few very incomprehensible ones, for although 
scores vary, they are all, with the exception of passage D, below 35% 
and therefore in the frustration band. Null hypotheses H. (iv), (v) 
and (vi) cannot, therefore, be rejected. Indeed by any of the 
available cloze criteria discussed earlier, these passages, are not 
appropriate for instructional use with children in the age range 12 to 
14. 
Even passage D. the one exception, barely lies outside the 
frustration band, and it is clear that it does so only for the good 
readers. Indeed the scores in Table 9.5 appear to be remarkably 
stable, falling largely between 25% and 3ý%, irrespective of the way 
the data are cut, each column giving a standard deviation of close to 
4%. The mean Flesch grade level for the three passages with the lowest 
grade scores, passages B, C, and D is 7.6, i. e. 12.6 in reading age 
years. This is over a year below the mean Gapadol reading age of the 
comprehensive school children, and just slightly below the mean reading 
age of the middle school children. The mean cloze scores over this 
circa 300 word stretch of text are 34.5 for the comprehensive school 
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subjects and 31.0 for the middle school subjects. That is, even these 
'simpler' passages at the beginning of the experimental text appear to 
be at the 'frustration' level.. This seems to support the conjecture 
Table 9.5 
Passage All Ss Mid. Comp. Mid. P Mid. G Comp. P Comp. G 
A 25.7 24.1 27.3 18.9 29.3 20.8 33.8 
B 32.6 31.7 33.4 26.1 37.3 27.0 39.7 
C 28.6 26.3 30.8 21.8 30.9 25.3 36.4 
D 37.2 35.1 39.2 28.6 41.7 30.1 48.1 
E 25.0 23.4 26.7 16.2 30.5 21.4 32.0 
F 26.2 25.1 27.3 19.0 31.2 21.5 33.2 
G 30.2 28.6 31.7 20.5 36.7 22.8 40.6 
H 27.9 25.8 30.0 15.2 36.4 22.2 37.7 
I 33.3 30.8 35.7 23.0 38.7 29.0 42.4 
MEAN 29.6 27.31 31.3 21.0 34.7 24.1 38.2 
Passage MidM CM MidF CF Tota1M TotaiF Key 
A 22.9 26.1 26.6 28.5 24.0 27.6 M=Male 
B 30.4 32.9 33.3 33.9 31.6 33.6 F =Fernale 
C 25.1 28.3 21.8 33.3 26.7 30.7 Mid=Middle 
School 
D 34.9 40.7 35.4 37.6 37.8 36.5 
C=Comp. 
E 22.5 26.0 24.3 27.5 24.2 26.0 School 
F 22.6 26.6 28.0 28.1 24.5 28.1 G=Good 
Readers 
G 27.4 31.9 30.0 31.4 29.6 30.8 
P_Poor 
H 28.0 32.1 23.2 27.9 30.0 25.7 Readers 
I 30.2 35.7 31.6 35.9 32.9 33.8 
MEAN 27.0 31.1 28.9 31.5 29.0 30.3 
Table 9.5 Cloze Scores in percent for nine passages. 
advanced in Chapter Eight, that readability formulae may be correct 
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where they predict difficulty, but relatively less reliable where they 
predict ease of reading. 
Agreement between subject groups. 
Although the difference between the scores for all comprehensive 
school children and all middle school children is statistically 
significant (t =-0.4543, p< . 01), the mean cloze score for the 
comprehensive school is only 3.5% better than that for the middle 
school children. This value is also roughly correct for the 
differences between middle school and comprehensive school scores on 
each of the nine passages. As this consistency suggests, there is a 
close correlation between these two sets of scores (r = 0.97, p< . 001). 
There is then even more 'agreement' between these different groups of 
subjects over which passages are difficult and which less difficult, 
than there was between the three groups using the subjective rating 
method of evaluation. 
In that exercise, better readers and poorer readers tended to 
agree on which parts of the text were to be considered particularly 
difficult. This effect seems to carry over into behaviour, in that the 
cloze scores for comprehensive school poorer readers correlate well 
with those for the comprehensive school better readers (r =0.86, 
p<. 001). The same correlation for the middle school is rather lower (r 
0.65, p< . 05). This may be a result of. a certain amount of 'noise' 
in the data, for the column for middle school poorer readers contains 
some extremely low values, which may well result from little more than 
guessing at the function words and definite articles. It also seems 
that while the better middle school readers rallied strongly after the 
difficult middle passages of the text (even moving up to the 
'instructional' reading level) the poorer readers may have suffered 
from fatigue or motivation effects towards the end of what was, after 
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all, a taxing task for less able readers. Having said this a 
correlation of 0.65 is about the same as that found between the 
subjective ratings of good and poor readers. 
The better middle school readers are in very close agreement with 
their comprehensive school counterparts (r = 0.94, p <. 001), and the 
correlation between the poorer readers from the middle and upper 
schools is not markedly less (r = 0.87, p <. 001). Overall then there 
appears to be an impressively uniform response to the text irrespective 
of age or ability. This remains true if the data are broken down by 
sex and age, though girls obtain slightly higher cloze scores than boys 
both at middle and comprehensive school level. 
An intriguing exception to this which may be worth a brief 
digression is to be found in passage H, which is in fact a romantic 
interlude concerning the relationship between the Earl of Essex and 
Queen Elisabeth 1st. In terms of overall scores this is an 
unremarkable passage. However, girls do rather worse on this than the 
boys at both age levels. The total male score is 30% while the female 
score is 25.7%. This is the same passage that reduced the middle 
school poorer readers to a 15.2% correct response. It may be that 
poorer readers found fewer well signalled articles and pronouns in this 
passage to bolster up scores. The passage is essentially descriptive 
and there is little redundancy in, för example, the following 
adjectival phrase which occurs in the passage: "splendidly jewelled 
made up old queen". 
The reason for the difference between the boys' and girls' scores 
may lie in stereotypes of romantic encounters. The author writes "In 
spite of" her courtier's advances the queen "always put business 
first". Ignoring (or 'failing to perceive') the adversitive connective 
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'in spite of' many children felt that the queen would always put 
'Essex' first. Others agreed in essence but preferred to respond with 
the pronoun 'him'. This is an interesting case because the children 
are here making a perfectly good cohesive link - anaphoric reference to 
'courtier'. The only snag is that such cohesion violates the sense of 
the sentence which is part of the theme running through that and the 
following passages, i. e. Essex's fall from grace (which ends in passage 
with his beheading). The children are establishing cohesion here at 
the expense of coherence. 
It is interesting to speculate on why this should be. One 
tempting hypothesis is that girls of this age have schemata or 
'scripts' (to use Abelson's terminology [see Schank and Abelson, 1975)) 
for romantic liaisons that are heavily influenced by certain 
stereotypes (perhaps, among other things, by popular 'teenage' 
literature) and which they impose onto the test material. There is 
some further circumstantial evidence for this. For example, rather 
than being 'annoyed' with Essex, the popular consensus was that the 
queen would be 'alone' with him. There are further, though less clear 
examples of this literary matchmaking in this passage, and although the 
difference in score between boys and girls was not considered 
sufficiently central to justify the rather painstaking work that would 
be needed to clarify this with greater certainty, it seems not unlikely 
that a slight bias in favour of these responses by girls would be 
sufficient to produce the observed results. 
The problem remains of accounting satisfactorily for the uniformly 
low cloze results. An inspection of the values in Table 9.5 does not 
suggest that there was a fatigue effect towards the end of the text 
which lowered average passage scores. Like Harrison (1980b), Cohen 
(1975) also reported low mean cloze scores on texts of reading age 
Page 9.29 
level 12 read by above average 12 year olds. The texts were taken from 
different subject areas and all obtained percentage scores in the 
thirties with 'social studies' material at 39.6 percent- - still higher 
than almost all the scores in Table 9.4. Cohen suggests that there may 
be extra reading difficulties peculiar to the content areas, though she 
does not elaborate. Harrison (1980b) speculates that text in the 
content areas may tend to contain fewer redundant elements than reading 
tests, or that there may be register differences in material which 
could account for low scores. The question of redundancy is taken up 
in Chapter Ten, but register is considered in the following discussion. 
Register in history text 
It is often said that dialect is language according to user, 
while register is language according to use. It is perhaps most often 
thought of in terms of lexical choices in differing situations. If the 
police break up a fight at a public house and pinion the one who 
started it, the court might hear how 'police officers quelled an affray 
and subdued the instigator. " In the public house the matter is likely 
to be discussed in altogether more robust, 'down register' terms. 
Lexical choice is clearly important but there are other, often 
subtle facets of register. Halliday and Hasan (1976) argue that it is 
" the set of meanings, the configuration of semantic patterns, that are 
typically drawn upon under the specified. conditions, along with the 
words and structures that are used in the realisation of these 
meanings. " (p. 23) Indeed they see register as a "useful supplement" 
(p. 23) to the concept of cohesion, since consistency of register helps 
to derive a text. 
The question arises then whether school history text books tend to 
be written in a register that may be a source of difficulty for 
individual children. Certainly there have been criticisms levelled at 
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history books, as was pointed out in Chapter One. These have suggested 
that school history books are poorly written and have not entirely lost 
certain literary and academic pretensions. If so one would expect this 
to be a subtle and pervasive influence not always easy to instantiate. 
This may well be the case but suggestive instances can be found: 
"This was the beginning of the end for Napoleon. The Germans had 
long since been preparing for the day when they would be able to 
throw off the hated yoke of the conqueror ... " [A Middle School 
History of England, p. 100]. 
The rhetorical platitudes here form part of a more general 
romanticism which tends to shape the turns of phrase, and influence the 
vocabulary in ways which may make them less predictable to children. 
Consider also the following: 
"A deservedly popular historian of today, Roger Fulford, points 
out how general in England was this feeling that the American 
fight was for liberty against tyranny, with King George III on 
the wrong side. " [Life in England 4, Georgian England, p. 116] 
Here there is suspension of narrative for a scholarly digression 
into historiography. For a fleeting moment the subject is not history 
but the subject of history, and one of its, practioners is evaluated in 
passing. The rhythms of this sentence have a literary quality, and not 
all children would spot the fact that 'general' was an adjective and 
not a noun collocating with terms like 'fight' and 'side'. 
A final illustration also has a literary bent: 
"Moreover, some of the natural laws of this universe, such as the 
universal law of gravitation, applying alike to heavenly and 
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earthly bodies, had been so brilliantly expounded and explained by 
Sir Isaac Newton during the 1680s that the poet Pope was later 
able to write: 
Nature and Nature's laws lay hid in night; 
God said, "Let Newton be", and all was light. " 
[Britain Under The Tudors And Stuarts, p. 386] 
The first word, 'moreover' is indicative of an academic register. 
It comes from the world of erudite argument. Indeed something of the 
flavour of seventeenth century learned discourse seems to have 
permeated the sentence. This is perhaps aesthetically attractive, but 
it may tend to make words and structures less predictable to school-age 
readers whose appreciation of the aesthetics of historical prose may be 
insufficient to outweigh this disadvantage. Certainly, this kind of 
detailed analysis casts some doubt on the judgement that frustration 
levels are lower than Bormuth's recommended cloze cut-off scores might 
suggest. 
Register in the experimental text 
The preceding discussion of register is unavoidably speculative, 
and built around three samples of text selected to illustrate a point. 
There are many more examples which could have been discussed, but it 
would be tedious to pontificate over a parade of excerpts. With the 
previous examples in mind it is more useful to examine the cloze 
passages used here for indications of register, and to look at the 
cloze responses to see if there is any evidence that this does in 
practice adversely affect scores. 
Again, because of the subtle and the cumulative nature of the 
effect, it is not always easy to decontextualise 'examples of 
register', nevertheless the passages tested do appear to the present 
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writer to be written in a register which can be illustrated with 
reasonably clear examples. Consider the following sentence for 
example (deletion numbers are written under each word for ease of 
reference) : 
'But lately two books have been written in which the surviving 
352 353 354 355 356 357 358 359 360 361 362 
clues are all convincingly set out by Professors Mattingly and 
363 364 365 366 367 368 369 370 371 372 
Cipolla'. 
372 
This is an academic sentence. Reference to learned original 
research is unusual in books for 12 to 14 year olds. What's more this 
sentence contains an evaluation of the professors' scholarship, or at 
least their style of argument. They marshall historical clues 
'convincingly'. This word was deletion number 366, to which the most 
common response was 'neatly'. There were very few evaluative adverbs 
submitted (two, in fact, 'clearly' and 'carefully'). Evaluating 
scholarly argument is not, some might reget, the everyday experience of 
the classroom. Being asked to set work out neatly is. 
There are further clues in this example however. Deletion 367 
'set' also attracted a zero cloze score. The most popular response was 
'written'. For the following deletion it was 'up'. (It has to be born 
in mind that the children responding to deletion 367 were not the same 
children who responded to deletion 368, so no-one actually reponded 
with 'neatly written up') The collocations that the subjects were 
completing were 'set up' and 'written out'. Only two children 
responded with 'set' and another two with 'out'. Most are clearly 
unfamiliar with 'set out' in the sense of presenting a case or 
argument. 
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In this example then, the interaction of the register of the 
text and the experiential resources available to 12. to 14 year old 
children has a powerful effect on cloze score. Across the phrase 
'convincingly set out' there was only 7 percent correct responses. 
Admittedly it is sometimes difficult to differentiate 
register from sociolect, the usages of a particular social class. 
For the most part academics come from the educated middle class, and 
academic register reflects this. An example of this is to be found in 
the word 'splendid', a term which occurs three times in the 
experimental text (once as 'splendidly'). As a term of approbation it 
hardly figures in the active vocabulary of 12 - 14 year old 
comprehensive school children. A class of children with whom the 
Armada text was discussed described it as 'posh', and recognised it 
only in its loose usage as an alternative to words such as 'excellent' 
or 'great'. Certainly its connection with splendour was not 
recognised. In the cloze test not a single child responded with the 
correct word in any of the three deletions. 
Summary 
In Chapter Seven it was shown that the readability of history text 
is characterised by large pseudo-random fluctuations which might or 
might not relate a) to readers' perceptions of difficulty, and b) 
behavioural measures of reading performance. The study reported in the 
present chapter found that fluctuation in predicted readability was a 
significant predictor of poorer readers' cloze procedure scores, when 
'poor reader' was defined very broadly as any reader below the average 
reading test score. The position with regard to above average readers 
was less clear, although all the correlations were in the same 
direction as those for below average readers. 
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All but one of the nine passages were read at 'frustration' level 
according to any of the available cloze criterion scores. This finding 
accords with reports by other researchers who have studied material for 
this approximate age range. 
Finally, descriptive evidence was advanced to suggest that the 
register of history texts may well be one source of difficulty for 
children of this age, though this may be difficult to quantify. 
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(MAPPER TER 
AN INVESTIGATION OF TEXT FEATURES, READING RATE AND STRESS RESPONSE. 
Introduction 
The present chapter comprises: 
i) an investigation of the relationship between readability 
fluctuation and reading rate. The latter provides a further continuous 
indicator of the effect of text difficulty on the reader. Some of the 
proolems associated with this measure are explored before addressing 
the results of the present investigation. 
ii) an examination of the relationship between children's perception 
of difficulty, cloze responses, and two text factors. These are a) 
cohesion and b) redundancy. 
a) In Chapter Eight it was found that a discrepancy between readability 
score and subjective ratings might be due to a lack of explicit 
cohesive ties, even though the text could reasonably be regarded as 
coherent. In recent years it has been suggested that textual cohesion, 
in the Hallidayan sense, may be an important factor in readability and 
a causal factor in reading fluency. A number of important studies of 
cohesion give conflicting results, however, and these studies are 
evaluated below. Subsequently, the relationship of cohesion to the 
three reader response variables, reading rate, cloze response and 
subjective ratings is examined. 
b) Chapter Nine referred to Harrison's 1980b speculation that text in 
the content areas may tend to contain fewer redundant elements than are 
found in reading tests. It was argued that a measure relating more 
directly to redundancy than cloze might provide a better guide to 
readability. The usefulness of a measure of redundancy, or more 
precisely, the entropy in cloze responses, is also investigated in the 
Page 10.1 
present chapter. 
iii) an exploration of the usefulness of Skin Conductance Response 
(SCR) as an index of task-related stress during reading. The apparatus 
used furnishes a continuous measure of skin conductivity. The rational 
and practical issues involved in this approach will also be examined 
prior to the presentation of the exploratory investigation that was 
undertaken. 
Reading rate is discussed first. This is followed by the 
consideration of cohesion. The measurement of task-related stress is 
subsequently discussed. The experimental hypotheses are then presented 
and the experimental method described. Since the method involves 
reading from a Visual Display Unit, the relationship of reading from a 
CRT screen to reading from print is first considered. The experimental 
apparatus, the program TITANS (Text Inspection Time And Stress), the 
testing procedure and data analysis are subsequently described. 
Finally results are presented and discussed. 
Reading rate and readability. 
In the consideration of reading rate three issues are important to 
the present study. These are i) the extent to which rate is a useful 
measure of difficulty, ii) whether rate is 'flexible', that is, whether 
it changes significantly during reading, and iii) what provides the 
best unit of rate analysis. 
Klare (1963) reviews seven early studies of readability and 
reading rate. Six of these gave results suggesting that difficulty is 
associated with slower reading, and one study gave an indeterminate 
result. As a behavioural index of readability Klare finds rate to be 
"both sensitive and consistent. " (p. 137) Miller and Coleman (1972), 
however, found that reading rate can remain constant over a wide range 
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of passage difficulty when small enough units of measurement are 
employed. 
Carver (1972) and Coke (1974) have questioned the validity of 
reading rate as a measure of readability. Coke repeated Miller and 
Coleman's study using larger samples of text and "more precise 
experimental techniques" (p. 406), while Carver reanalysed Miller and 
Coleman's data. Both claimed that the use of words per unit of time as 
the rate measure led to misleading results unless the the length of the 
words was controlled out, since word length tends to be greater in 
difficult passages of text. Coke argues that apparent variations in 
rate are due to this effect and advises that "educational researchers 
would be prudent to look at syllable rate when assessing the effects of 
readability on reading rate. " (p. 409) However, the inflexibility of 
reading rate in syllables may have been, at least in part, an artifact 
of the experimental situation; confident and well motivated able 
readers (paid volunteer undergraduates) were instructed to read short 
and separate passages rapidly. 
Carver (1983) reports a study in which the subjects were school- 
age readers. The study sets out to test 'rauding theory' (Carver, 
1978,1981). This holds that "reading rate is relatively constant when 
readers are presented material that is equal to or below their own 
level of reading ability. " (p. 204) Carver found that rate was 
"approximately constant when estimates of rate were corrected for 
differences in word length. " (p. 190) The amount of change in rate from 
passage to passage, the "flexibility coefficient" (p. 197) tended to 
vary between 10% and 20%. Carver concludes that the observed 
variability of reading rate is "normal error or tolerance in an 
imperfect ... process that proceeds at a constant rate, " and that 
reading rate "does not vary with changes in the difficulty or 
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redundancy of the material. " (p. 213) 
Carver's experimental procedure, however, may have encouraged this 
outcome. A time limit of sixty seconds per page was imposed for the 
reading task, and subjects were told that there would be no 
comprehension test at the end of the excercise. This is a combination 
which could encourage children to skim through parts of the text that 
might otherwise have slowed them down, to comply with the time limits. 
There was no way of determining whether this was the case, however. 
Reading rate was not continuously monitored, but calculated by 
reference to the amount of text that the subject had read when told to 
stop. Finally, the point at which reading had ceased was determined by 
the reader himself,, who was required to draw a circle around the word 
he was 'on'. 
Carver's 'rauding theory' remains controversial, and other workers 
have emphasised the importance of flexibility in reading rate. Rankin 
(1974), for example, cites with approval an early definition of 
reading flexibility by Carillo and Sheldon (1952): "The mature reader 
is the adaptable, versatile reader; he should be able to adapt his rate 
of reading to the purpose with which he approaches the printed page, 
and to the difficulty level of the material. " (p. 7) Rankin points out 
that McCracken (1963) distinguishes between external flexibility, the 
adjustment of approach to whole passages, 'and internal flexibility, the 
variation of reading rate and strategy associated with variables within 
the sentences and paragraphs of a passage. Rothkopf and Coatney (1974) 
reported an experiment in which external flexibility was studied. 
(These workers originated the term 'text inspection time' which is used 
in the present study). Subjects read a 1200 word passage in two 
versions. One had a Flesch Reading Ease index of 51, the other an 
index of 20. Subjects were switched from one passage to the other half 
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way through. Text inspection times were found to depend upon the 
difficulty of both the passage being read and the passage previously 
read. Since the passages were 600 words long this may be a fairly 
macroscopic effect, even if it may be generalised to school age 
readers. Carver (1983) criticises this study on the grounds that 
subjects were instructed to read as rapidly as they could while still 
yearning the main points in the text. 
The measurement of reading rate presents a number of technical 
problems and various kinds of equipment have been devised to overcome 
them. Carver (1983) points out that "the degree to which readers ... 
change their rates as they encounter material at different levels of 
: material difficulty has not been measured with precision. " 
(p. 193) Whalley and Fleming (1975) designed an apparatus for looking 
more closely at how readers scan texts and the present writer 
considered this device as a possible tool in the present research. The 
subject sits in a darkened room moving a pendulum with a light on the 
end over the text. The movements of the pendulum are recorded and used 
to drive a chart plotter. The device is both ingenious and cheap to 
construct, but among the problems associated with it is the fact that 
the minimum unit that can be resolved is about 300 words. Recording 
the overall time taken for a passage in this way does not provide 
sufficient detail of the contribution made to reading difficulty by 
specific features within the passage. What is required is a system in 
which time is monitored automatically for units small enough to allow 
it to be correlated with specific linguistic features of the text. 
To this end the present writer developed a microcomputer based 
system which was tested in a small study by Stokes and Graddol (1982). 
In this study the oral and silent reading of four less able children 
was compared. The test passage used was the Armada text, since it had 
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already been analysed extensively for the present series of studies. 
In the silent reading condition this text was presented on a VDU screen 
and reading rate was monitored using the microcomputer controlled 
system which is described later in this chapter. In the oral condition 
the same passage was read again onto a tape recorder and subjected to a 
frequency and pitch analysis using equipment developed by Graddol, a 
specialist in speech intonation. 
In the oral reading condition, there was little variation in pitch 
on those parts of the text rated as most difficult by subjective and 
objective measures. At the same time reading rate went down. These 
results had been anticipated. In the silent reading condition, 
however, rate apparently increased. This effect is called "negative 
flexibility" by Rankin, who notes that "the tendency of some people to 
slow down for easy passages ... and to speed up for more difficult 
passages .. has been observed in only one study. Little is known about 
this phenomenon. " p. 46 (This study is apparently an early one by 
Letson, 1959 [cited by Rankin] which omitted both statistical tests and 
details of controlled variables including readability levels). 
The initial interpretation placed upon the 'negative flexibility' 
found by Stokes and Graddol was that while reading aloud the children 
could not skip difficult sections, and were unable to adjust intonation 
to the sense of the text since this escaped them. In the silent 
condition, not knowing that they were being monitored, they perhaps 
skippea these unrewarding sections of text. Closer scrutiny showed 
that this was not the case. These sections had not been skipped, but 
rather skimmed, as though being combed through rapidly until text was 
reached which was more likely to repay cognitive effort. This would be 
a metacognitive act entirely consistent with the ability to perceive 
upcoming difficulties. These conclusions must be treated with caution 
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however as the study by Stokes and Graddol was, as it were, a semi- 
clinical investigation in which no attempt was made to study a cross- 
section of children or to carry out any but the most rudimentary 
statistical analysis. 
The strategy adopted in the present study follows that recommended 
by Rankin (1974), who maintains that 'unobservable changes in approach 
can only be measured by studying observable changes in the reader's 
behaviour in relation to changes in one or more independent variables'. 
(p. 47) Rankin also notes that in many studies the difference in the 
readability level of the passages is too small for effective 
exploration of reading flexibility, and that "virtually all reading 
flexibility measurements ... have been limited to comparisons of 
results obtained on two or more complete passages. Very little is 
known about changes in adjustment of reading approach while a person is 
reading a single extended passage. " (pp. 45-46) This continues to be 
the case, not least because of the difficulty in monitoring reading 
flexibility without influencing it. For this reason the present study 
seeks to monitor reading of an extended text, and to do so 
unobtrusively, but in such a way that individual sentences can be 
timed. 
Cohesion, comprehension and readability. 
Recently there has been speculation that 'writing to readability 
formulae' may reduce the comprehensibility of text, because clumsy 
attempts to shorten sentences and to substitute short words for longer 
ones results in a reduction in textual cohesion (Davison, Kantor, 
Hannah, Hermon, Lutz and Salzillo, 1980). Davison et al. found that 
passages rewritten in this way were characterised by inadequate 
connective links. It does not follow, of course, that in texts which 
have been spared this crude paring, cohesion is related to readability 
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in the same way. A number of studies have been conducted which attempt 
to throw light on the role of cohesion in reading 'natural' text. 
Studies of cohesion. 
Studies of cohesion appear to fall into three main groups. The 
first is experimental. These examine the effects upon comprehension 
of a greater or lesser density of cohesive ties in text, using reader 
response variables such as recall or reading time. There are 
relatively few published reports of investigations which have adopted 
this approach. 
The second group of studies are essentially descriptive and 
taxonomic. These may based exclusively upon an examination of the 
number or type of cohesive ties to be found in texts, usually 
instructional materials, or sometimes children's own writings. 
Differences are sought between texts, age groups etc. The 
psycholinguistic importance of any differences that are found is 
assumed rather than demonstrated. 
Finally there are studies which are concerned with children's 
perception of cohesion and its relationship to reading fluency, rather 
than comprehension. 
Among the more important studies, from the standpoint of the 
present research, is that reported by Irwin (1980). This is a 'type 1' 
study, a psycholinguistic investigation whose results are interpreted 
by Irwin as supporting the use of cohesion as a new readability 
variable. College students at Purdue University read one of two 
versions of an article about primates. The first was a 'high cohesion' 
version and the second a 'low cohesion' version. 
No differences were found between the versions in terms of the 
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numbers of propositions recalled, but there was a significant 
difference in terms of a compound variable called "theoretical reading 
time per 100 propositions recalled" (p. 325). Significant differences 
between the text versions were also found for the number of reported 
macro-level statements, and the number of prompted delayed recall 
questions answered correctly. The method used to determine the first 
of these measures is unfortunately not entirely clear: "The number of 
seconds used per one hundred propositions recalled was computed for 
each subject (seconds/propositions x 100)". (p. 328) Since this 
variable is called 'reading time per 100 propositions recalled' it 
seems that the seconds were 'used' in reading the passage rather than 
recalling the propositions. Irwin found that there were no significant 
differences in reading time. 
Two notes of caution need to be sounded in evaluating this study. 
First, the compound variable includes the time element and the 
significant result for this variable could give the misleading 
impression that reading time and cohesion have been shown to be linked. 
However it seems to be a suspect procedure to divide a variable in 
which no difference between passage versions was found, i. e. time, by 
one in which such a difference was found, i. e. propositions recalled, 
since this is bound to introduce the difference into the new 'compound 
variable'. This simply confounds the two results and can neither add 
to the information already obtained or make the time element more 
significant. 
Secondly, there seems to be room for doubt as to how well matched 
the passages actually were in terms of readability. Irwin writes "the 
readability statistics ... were generally the same" (p. 327), but no 
figures are actually given. Irwin points out that the two versions of 
the text may not have been closely matched and qualifies her 
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conclusions very substantially: 
"Replication of this study with different materials and subjects 
is absolutely necessary before clear conclusions can be drawn. 
The interpretation of these results is seriously limited by the 
fact that the two versions contained some different content as 
well as differing numbers of ties. Only if similar results are 
consistently found can this system be considered another way to 
examine ease of comprehension or 'readability'. " (p. 331) 
rwin's subsequent cohesion study, reported in Irwin (1983), has 
no element of replication or alternative experimentation built into it, 
and refers to no such investigations conducted elsewhere. This second 
study (a 'type 2' study), examined the cohesion in children's 
textbooks, and uses the descriptive rather than the experimental 
approach. 
Irwin goes on to describe an analysis of textbooks at various 
grade levels. Three sample passages were taken from a selection of 
social studies books and these were analysed for cohesion in the 
Hallidayan sense, as well as referential coherence ('shared argument') 
between main clauses, implicit and explicit connectives. 
Irwin concludes that the variable 'coherence between main 
clauses' was significantly greater in text for the lower grade levels 
than in texts for the higher grade levels. There were, however, "no 
differences among grades three, five and eight in terms of global 
cohesion, ... in terms of any individual cohesive element 
[or] in 
terms of explicit or implicit connectives. " (p. 11) These results must 
be treated cautiously however. No evidence is advanced to suggest that 
the actual passages selected were representative of the books from 
which they were drawn or that these books were representative of other 
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textbooks at those grades. If cohesion is a correlate of readability, 
it may fluctuate from passage to passage in a similar manner to grade 
scores. Irwin does not comment explicitly on the general i sabili ty of 
her results, but she concludes that "further analyses of natural language 
and of other textbooks are needed. " (p. 21) 
Chapman, in a large number of papers presented or published 
between 1977 and 1983, has investigated children's perception of the 
cohesive ties themselves ('type 3' studies), and reached perhaps the 
least equivocal conclusions. For example Chapman (1979) concludes that 
"the perception of cohesive ties ... is a major determinant of reading 
fluency" (p. 1403) and maintains that subsequent research confirms this. 
This is certainly a very strong claim, which, if substantiated would 
rank among the most important discoveries in psycholinguistics. 
However this conclusion has yet to be generally accepted. 
In Chapman's (1979) investigation, as in his other studies, the 
research method involved the deletion of selected cohesive items from 
text extracts. Children's perception of cohesion is inferred from 
their success or failure to replace the deleted word. However, it is 
questionable whether it is safe to conclude that any specific property 
of a deleted word, and that property alone, is the one which accounts 
for the success or failure of children to guess it. The completion of 
a cloze blank must certainly be affected py many factors, some perhaps 
very subtle. Pearson and Studt (1975), for example, have shown that 
word frequency and what they call 'contextual richness' are among the 
factors that affect children's ability to identify words. In Chapter 
Nine of the present study the effect of register and the schemata 
available to children upon their cloze responses was also discussed. 
If cohesion did have an effect on a child's response, it would be 
confounded with the effects of these other factors. A ('type 1') study 
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which attempted to separate these factors was carried out at the Centre 
for Research in Reading at Illinois. 
Freebody and Anderson (1983) [originally reported as a Technical 
Report in 1981] conducted two experiments to test the reading 
compensation hypothesis. This posits that other sources of information 
in reading tend to compensate for any deficit in one of the sources of 
information. In this case they focussed on vocabulary difficulty, and 
cohesion in one experiment, and vocabulary difficulty and schema 
availability in a second. 
As in the Irwin (1980) study, parallel texts of high and low 
cohesion were prepared. The cohesion system used was that proposed by 
Halliday and Hasan (1976). No readability data are given. The authors 
claim that although there were some vocabulary differences between the 
parallel texts, there was a high proportion of shared words and that 
the versions were completely matched in syntactic structure. This 
appears to be borne out by various extracts from the texts presented in 
the report. Data collected were in the form of free recall protocols, 
summaries and sentence verification tests. These were analysed using 
multiple regression. Main effects for vocabulary were found in the 
first experiment and in the second experiment, but there was no main 
effect for cohesion, nor any interaction effect. In the second 
experiment a main effect was found for topic familiarity (the variable 
by which schema availability was manipulated), but surprisingly the two 
factors did not interact. 
The contribution that textual cohesion makes to readability is 
still far from clear. It may be that methodological problems are 
partly responsible for this. In particular it is difficult to prepare 
texts which are parallel when it is necessary to manipulate the range 
of features said to be cohesive. These include thematically important 
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elements such as reiteration and collocation (interpreted very widely 
by Halliday and Hasan), as well as the connective and referential links 
which are so important to the structure of argument and relationships 
within the theme. Secondly readability was a secondary issue in all 
but Irwin's studies. 
In the study reported in this chapter, an attempt is made to 
determine the contribution made to reading rate, the perception of 
difficulty and cloze responses by readability and by 'naturally 
occurring' cohesion in the Armada text. The dependent variables are 
text inspection time, subjective ratings, and cloze response in 
percent. 
Reading and task-related stress. 
Stress is conceived by Cox (1978) as arising when an individual 
perceives an unfavourable mismatch between the demands of a task and 
his or her capabilities. 
"Stress may be said to arise when there is an imbalance between 
the perceived demand and the person's perception of his capability 
to meet that demand. It is essential to realise that the 
important balance or imbalance is not between demand and actual 
capability, but between perceived demand and perceived 
capability. " (p. 18) 
Many aspects of performance are indeed influenced by stress, and 
some of these are pertinent to the comprehension of continuous prose. 
Visual search, detection of clues, continuous attention, learning and 
memory, for example, can be impaired by emotional arousal (Culler and 
Holahan, 1980; Hockey, 1979; Sarason, 1957). 
Evidence was presented in Chapter Eight that readability index 
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'peaks' may be related to the reader's perception of high levels of 
difficulty in text. The subjective ratings were in effect reports of 
Cox's condition for inducing stress, i. e. the comparison of perceived 
demand with perceived capability, since the ratings were based on the 
reader's judgement of whether the text was difficult or not. 
Stress may also be introduced or exacerbated by uncertainty 
(Warburton 1979). Merritt (1971) points out that there are many 
features which produce uncertainty in learning to read, particularly in 
the classroom, which bear a striking resemblance to those processes 
uses to induce experimental neurosis in animals. He suggests that "the 
effects of these hazards are cumulative [and] that they can occur in a 
way as to induce a very persistent and severe learning disability. " (p. 
14). It was pointed out in Chapter Seven that the fluctuations in 
readability were capricious and unpredictable. This itself may be a 
source of stress therefore. 
In order to test the hypothesis that stress is associated with 
these variations in text difficulty it is necessary to detect such 
changes in the subject as he or she reads. In this context, any 
background anxiety, such as one would test using an anxiety 
questionnaire, may be considered as a constant, upon which is 
superimposed specific task related stress. The present study, 
therefore, explores the usefulness of a physiological correlate of 
arousal, the Skin Conductance Response (also known as Galvanic Skin 
Response) in monitoring reader reaction to text. SCR devices amplify 
the changes in fingertip skin conductance (Darrow 1964). SCR is 
generally regarded as a physiological correlate of emotional arousal 
and it has been widely used both clinically and in stress research 
(e. g. Hyman and Gale (1973), McGlynn et al. (1981)). McGlynn et al. 
found that SCR was particularly effective in discriminating test- 
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anxious from non test-anxious students. Smith and Principato (1982) 
found that "electrodermal responsivity served as a measure of 
arousal... It was found that both stress and conflict increased the 
magnitude of electrodermal responses. " (p. 85) 
In the present study an attempt is made to detect and measure task 
related stress by monitoring the SCR of children as they read passages 
of varying difficulty. It should be emphasised that it is fluctuations 
in SCR rather than absolute levels of SCR that are of interest here. 
Indeed for technical reasons described later, the SCR signal is set 
electronically to the same initial level for each subject. 
Subsequently an attempt is made to correlate observed variations in SCR 
with difficulty factors in the text. 
Hypotheses 
Hypotheses are presented in the same order as they will be tested 
later in this chapter. This order is determined mainly by the 
characteristics of the regression procedure used, since it is easier to 
present together the results relating to one reader response, i. e. 
dependent, variable, than to attempt to present together all those 
results stemming from one independent variable e. g. cohesion. Since 
there are four reader response variables, the hypotheses are divided 
into four sets. 
1) Text inspection time and reading flexibility 
It is generally thought that readers will tend to spend more time 
on the difficult passages of a text. It is postulated here that 
in unsupervised silent reading, children will tend to skim through 
difficult material and therefore spend less time on these sections of 
text. Stokes and Graddol (1982) found that the Flesch index was the 
best predictor of text inspection time, therefore this is used in the 
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present hypothesis. It must be recalled that, as pointed out in 
Chapter Two, the Flesch index ranges from 0 to 100, where 100 is the 
least difficult and 0 the most difficult end of the scale. The first 
hypothesis is therefore stated, in null form, as follows: 
Ho W. There will be no significant positive correlation between 
text inspection times and the Flesch Index. 
The results of the reading rate study will also be examined for 
evidence favouring Carver's contention that reading rate flexibility 
is 'relatively constant', being limited to, roughly, 20% change in rate 
from one passage to the next. Because this contention is framed in 
rather approximate terms, it is not here made the subject of a formal 
hypothesis. The data will also be examined to determine whether 
conflicting results emerge when reading rate is based on words per unit 
time and syllables per unit time. 
The second formal hypothesis in the reading rate study concerns 
textual cohesion. If the perception of cohesive ties is indeed a major 
causal factor in children's reading fluency as Chapman (1979) argues, 
then cohesion may correlate positively with text inspection time. The 
second null hypothesis, therefore, takes the following form: 
Ho (ii). There will be no significant positive correlation with 
text inspection time. 
2) It was noted in Chapter Nine that the third passage of the 
experimental text, though graded as the easiest in the text by 
formulae, obtained a relatively low cloze score from all test groups. 
This passage was the same one which, as the study in Chapter Eight 
reported, had previously been rated by children as relatively 
difficult. This suggests that children's perceptions of difficulty may 
be accurate in predicting cloze performance. Hypothesis Ho (iii) is 
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therefore stated in null form as follows: 
Ho (iii). There is no significant correlation between children's 
subjective scaling and cloze procedure scores. 
It was suggested in Chapter Nine that the lexical entropy of cloze 
scores might be a better measure of readability than cloze itself, if 
word redundancy was the property of text to which cloze was sensitive. 
If children's ratings of text are influenced by lexical redundancy then 
a strong relationship may be anticipated between 'redundancy', the 
lexical entropy variable calculated in TWINCL, and subjective ratings. 
The fourth null hypothesis is, therefore, stated as follows: 
H. (iv). There is no significant correlation between the mean 
redundancy (lexical entropy) of the nine passages and children's 
subjective ratings. 
If the perception of textual cohesion is important in reading 
fluency and comprehension, then cohesion may be a significant factor 
influencing children's subjective ratings. Descriptive evidence for 
this was advanced in Chapter Eight. The fifth null hypothesis, 
therefore, takes the following form: 
Ho (v). Cohesion makes no significant contribution to the 
variance in subjective ratings. 
3) Cloze procedure 
Harrison (1980b) has suggested that content area texts may contain 
less redundancy and that this may account for the low cloze scores 
sometimes observed on these materials. The sixth null hypothesis is 
therefore stated as follows: 
Ho (vi). Redundancy i. e. lexical entropy, is not a significant 
predictor of cloze score. 
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Irwin (1983) points out that "at least one study [Irwin 19801 has 
shown that the number of cohesive ties in a text may be related to some 
aspects of comprehension. " (p. 14) Cohesion may, therefore, influence 
cloze scores. Indeed Chapman (personal communication) holds that 
cohesion is measured or indexed directly by cloze, where the deleted 
items fall into the Hallidayan categories of cohesion. Hypothesis Ho 
(vii), again in null form, therefore takes the following form: 
Ho (vii). Cohesion is not a significant predictor of cloze score. 
ý) Skin Conductance Response (SCR). 
It is hypothesized that lower ability readers are likely to have 
more and stronger SCR responses when they encounter text difficulties 
than higher ability readers i. e. their SCR traces will exhibit greater 
fluctuation. Hypothesis Ho (viii) is therefore stated thus: 
Ho (viii). There will be no significant positive correlation 
between comprehension test score and the standard deviation of the 
SCR values. 
Secondly it is postulated that the sharp fluctuations in 
readability in text lead to stress. Therefore: 
Ho (ix). There will be no significant positive correlation 
between formula scores and SCR values. 
Stress, it has been suggested, occurs when there is a perceived 
mismatch between the demands of a task and the ability of the 
individual to cope with it. The final hypothesis, therefore, takes the 
following form: 
Ho W. There will be no significant positive correlation 
between SCR and subjective ratings. 
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Method 
The Reading of screen presented and printed text. 
The present study uses electronically displayed text, and the 
equivalence of this and printed text ought not to be simply assumed 
from the outset. Recently there has been some research which provides 
guidance here. Muter, Latremouille, and Treurniet, (1982) investigated 
the extended reading of continuous text on television screens. They 
point out that: 
"it may soon be possible to display any major novel on home 
television sets. An obvious question that arises is whether it is 
feasible to read text on television screens for extended periods 
of time, in the way that people often read books for such 
periods... There is apparently no published evidence indicating 
whether it is feasible to read continuous text on videotext, or on 
CRTs in general, for two hours or longer. Would there be 
intolerable fatigue, eyestrain, headaches, or other problems? How 
would reading speed and comprehension compare with reading speed 
and comprehension for material in book form? " (p. 501) [present 
author's bold type] 
The study by Muter et al sets out to answer these questions. They 
conclude that people can read screen presented text "for two hours 
without undue discomfort, though they read more slowly than people 
reading the same material in book form". (p. 507) 
No significant differences were found between the screen presented 
and the printed conditions in comprehension score, in "reported desire 
to read more" (p. 506) or in the development of fatigue, headache etc. 
It was also found that the presence of proportional spacing had no 
effect upon either reading speed or comprehension. The only finding 
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that differentiates between print and screen therefore concerns reading 
speed, which was 28.5 percent slower in the screen condition. Muter et 
al give a number of possible explanations for this, including reader 
familiarity with print as a medium, restrictions on freedom to adjust 
height, distance, and angle of the text in the video condition. More 
likely explanations are to be found in a closer scrutiny of the 
experimental conditions and the apparatus, however. 
Muter et al. allow that delays in the experimental system "may 
have distracted subjects". (p. 507) This may be something of an 
understatement. The system used operated at 1200 baud (i. e. eight 
times slower than the TITANS system developed by the present writer and 
described below) The reader could request text one page at a time by 
pressing a key. A delay of 0.5 of a second occurred between the key 
depression and text beginning to appear. A further nine seconds 
elapsed before the page was fully printed to the screen. It is not 
made clear how (or indeed whether) this is corrected for in the reading 
speed analysis. Subjects would be likely to begin reading at some 
(unknown) point during the nine seconds, and for some seconds would be 
attempting to concentrate on one part of the screen while text is 
appearing on another. 
Whereas the book material was read 'hand-held' in the normal way, 
the screen presented text was 2.5 metres from the reader. A maximum of 
only 39 characters per line was displayed (as opposed to 60 in book 
form) therefore a greater number of linebreaks characterised the video 
display. In reading from the screen, the combined effect of these 
factors seems likely to create an experience that is not entirely 
divorced from the reading of film subtitles rather than a recreation 
of the intimacy of 'working with' a book or indeed a video terminal. 
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Muter et al. do in fact point out that Kolers, Duchnicky and 
Fergusson (1981) found that reading speed was 17 percent quicker on an 
80 cpl (characters per line) screen than on a 40 cpl screen. 
Adults rather than children were used as subjects in the study, on 
the other hand the reading task was considerably more taxing than that 
envisaged in the present investigation, being two hours of reading from 
a screen as opposed to circa ten minutes. 
Experimental Apparatus 
The experimental apparatus consisted of a Northstar Horizon 
microcomputer linked to a Cifer 026 Visual Display Unit through the 
standard RS232 Serial Port. The Cifer 026 has a white phosphor screen 
instead of the more usual green, and a clear print-like character set. 
The screen width is 80 characters, and the brightness of the display is 
adjustable. A second Cifer 026 is connected to the first to act as the 
experimenters remote monitor. The microcomputer has dual 5 1/4 inch 
double-density disk drives and Random Access Memory (RAM) expanded from 
the standard 32 Kilobyte RAM to 48K for reasons clarified below. The 
microcomputer is also linked to a C2000 software controlled 
stereophonic tape deck through a Parallel Port. 
A Galvanic Skin Response Meter (Prosser Scientific Instruments 
Skin Conductance Response [SCR] amplifier) is connected to a WDC232 
Analogue to Digital Converter which uses the second Serial Port into 
the microcomputer. Two fingertip electrodes on velcro fasteners lead 
into the SCR device, whose RMS output voltage between 20mV and 2 volts, 
is converted to an integer value between 0 and 1999. A second 'dummy' 
set of identical electrodes and fasteners lead into the SCR device but 
are not connected to any apparatus. The Cifer 026 keyboard is not 
integral with the Display Unit and may be placed at a convenient height 
and distance from the screen. The space bar and the keys one to five 
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are coloured red, so that they stand out clearly from the other keys. 
Software 
The main experimental program TITANS [Text Inspection Time and 
Stress] (Stokes, 1982) presents text on the screen and monitors both 
elapsed time and skin conductance response. The program is written in 
Northstar Basic. A Basic sub-routine controls the rewind, play and 
stop functions of the tape-deck. Two machine code sub-routines control 
timing and SCR monitoring during text presentation. A listing of 
T TITANS is presented in Appendix 10. i. 
The experimenter inputs the name of the text-file to be used, and 
whether or not a comprehension test on this passage is required. This 
entire text is loaded from disk into the expanded memory at the outset 
so that the disk drives will not come on during a subject's reading. 
This would be very distracting since the drives come on with a 
pronounced 'click', hum as they operate, and are accompanied by a red 
telltale light. 
The program subsequently enters the tape-deck sub-routine, and 
instructions are given to the subject who uses the red bar to present 
text on screen at his or her preferred rate. One depression of the red 
bar results in one unit of text, in this case the sentence, being 
printed to the screen at a speed of 9600 baud (to the reader, virtually 
instantaneously). This, together with the eighty column screen, 
largely overcomes the problem of the artificial slowing of reading 
which was discussed above. 
As the bar is pressed, the timing sub-routine begins to increment 
a counter, and the SCR sub-routine takes values from the Analogue to 
Digital converter at the rate of three per second and stores them in 
low memory. A further depression of the bar adds a sentence to that on 
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the screen. The timing count for sentence one is stored in low memory, 
the counter is zeroed and restarted, and an end-of-sentence marker 
(5555) is placed into the stream of SCR values. This continues until 
the final sentence is read, when a passage termination marker (6666) 
ends the series of SCR values. 
If the comprehension test option has been selected, the tape-deck 
sub-routine is re-entered and further instructions are given to the 
subject. Following this the program COMPQ is chained (automatically 
called). This program selects the comprehension test for the passage 
previously read, and each question is presented on the screen together 
with five multiple-choice alternatives. Only one question, plus its 
alternative answers, is on the screen at any one time, and all keys 
save numbers one to five are deactivated to further reduce the chance 
of accidental error. 
Responses are automatically scored, and an element of game-playing 
is built into the program in the form of a loud 'bleeping' noise which 
accompanies correct responses. 
Subjects 
The subject sample consisted of twenty children selected from 
mixed ability classes in two schools in Buckinghamshire. English was 
the first language for all subjects. Because of the cloze procedure 
evidence that girls might be more successful in reading the test 
material than boys it was considered appropriate to ensure that girls 
and boys were represented equally among the test subjects. These were 
picked from a wider group of children who had been familiarised with 
the test apparatus. The method used was to allocate a number to each 
child and to pick these using the random function on the microcomputer 
until equal groups of boys and girls were obtained. The test group 
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consisted of six boys and six girls from the comprehensive school and 
four girls and four boys from the middle school. Each subject 
completed the Gapadol reading test. Although the two forms of the 
test, forms Y and G. are interchangeable, McLeod and Anderson (1969) 
suggest that where both are used and the two scores averaged, the 
results are more reliable. Because the nature of the present study is 
intensive rather than extensive, it was considered both practicable and 
desirable for each subject to complete both forms. 
Materials 
A number of passages were keyed into the computer and stored on 
disk. The experimental material itself consisted of 1049 words 
concerning the Spanish Armada, taken from the book 'Life in England 2'. 
Practice passages were generally shorter save for an account from 'True 
Stories of Spying' (by Frank Knight, published by Ernest Benn, London) 
entitled 'A Spy Called Cicero'. All passages were formatted such that 
their screen presentation emulated their original typographic layout, 
linebreaks ocurring in the same places, thus overcoming another of the 
problems noted earlier in comparisons of screen presented and printeu 
text. Although the screen print could not reproduce proportional 
spacing, Muter et al (1982) found that this had no effect upon reading 
speed or comprehension. 
Cohesion analysis of the experimental text 
Halliday and Hasan (1976) do not provide practical criteria for 
the identification of each category of cohesive tie. Rather, they 
provide a very global definition of cohesion and a number of examples 
of each type of tie. The text analyst must infer identification 
criteria from these examples. It is frequently difficult to make 
category decisions. 
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Irwin (1983) nevertheless reports an inter-rater reliability 
coefficient of 0.99 in her study of cohesion in children's textbooks. 
This almost perfect accord is a most surprising result as it is 
difficult to obtain such reliability in much simpler excercises such as 
counting words or syllables. It seems, however, that this impressive 
agreement was not over the whole of the analysis. Irwin states that 
"the second rater analysed a random sample" from the materials (p. 16). 
This sample may conceivably have amounted to a relatively small 
proportion of the material. 
Harvey (1983) conducted research into the speech competence of 
psychotic patients part of which involved the analysis of cohesion in 
transcripts. The analysis was restricted to reference, conjunction and 
lexical cohesion. Harvey used undergraduate research assistants 
"trained ... to a high level of competence and interrater reliability" 
(P. 370) to identify the cohesive ties. Despite the fact of this 
training together the interrater reliability for lexical cohesion 
(collocation and reiteration) was 0.79, that is only 62 percent of the 
variance 'shared' by the raters. The agreement was less than perfect 
even for the finite set categories (such as reference and conjunction) 
with some 75 percent of common variance in the case of reference, and 
88 percent for conjunction. 
The difficulties are greatest where 'open set' items are 
concerned, such as collocation. Halliday takes a fundamentally 
different view of collocation from his co-author, Hasan. (Halliday, 
personal communication). For Halliday, collocation refers to frequency 
of co-occurrence, whereas for Hasan it refers to lexical sets defined 
by formal relationships such as class inclusion, antonymy or synonymy. 
As J. R. Martin (1981b, p. 5) points out, 'it is in [the] area of 
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collocation that [] analyses of lexical cohesion are least rigorous 
and most dangerously irreplicable'. 
There are similar problems with other open set cohesive 
categories. As de Beaugrande and Dressler (1981) state, -"Another 
cohesive device contributing to compactness and efficiency is Ellipsis 
(cf. Karlsen 1959; Gunter 1963; Isacenko 1965; Crymes 1968; Dressler 
1970; Halliday and Hasan 1976; Gsosz 1977). An examination of the 
sources just cited will reveal considerable dispute over what 
constitutes ellipsis. The dispute is due to differences in the 
requirements of a grammar. If the criteria for well-formedness and 
logical stringency are very extensive, a great many real texts will 
appear elliptical. " (p. 66) They go on to say that "the question of 
whether a given sample is truly elliptical must eventually be decided 
empirically (which surface structures do text users consider 
discontinuous? ). " (p. 67) 
The text users in the present case are of course 12 to 14 year old 
children. At that age they have yet to master the many registers and 
styles of language, and their own speech is highly elliptical by 
educated adult standards. These children presumably do not consider 
their utterances discontinuous. 
It was considered that the chances of detecting the effects of 
textual cohesion could be reduced if category decisions were uncertain 
or unduly dependent upon intuition and personal idiosyncracies such as 
dialect and preference. Rather than reduce both the reliability and 
the replicability of the procedure in an attempt to be comprehensive, 
the present analysis was confined to all Hallidayan categories of 
reference, personal, demonstrative and com paritive, and to all 
categoriesof conjunction, additive, adversitive, causal and temporal. 
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Procedure 
The test equipment was located in a Buckinghamshire school, where 
potential subjects spent a considerable period of time in 
familiarisation with the equipment. This familiarisation program can 
be better understood in the light of the test procedure itself. This 
is therefore described first. 
Individuals differ in the baseline conductivity of their 
fingertips. This may also alter from day to day, particularly in 
response to temperature and humidity. This does not represent an 
experimental problem, since it is variation, not absolute level of 
response that is of interest. It does however present a technical 
problem as responses may move out of the range that the equipment can 
cope with. Each test run was therefore preceded by a process of 
calibration, so that performance fluctuations could be faithfully 
recorded irrespective of their absolute magnitude. 
In each session the test subject is seated at the Visual Display 
Unit, positioning the chair and the keyboard for his or her own 
convenience. The electrodes are coated with Cambridge Medical 
Instruments electrolytic jelly and attached to the index and third 
finger of the subject's non-dominant hand using velcro fasteners. The 
SCR amplifier and the Analogue to Digital Converter are switched on and 
the test program REACTION (Stokes, 1982) is loaded by the experimenter. 
The subject is asked to read a passage from a history textbook 
propped up against, and obscuring, the subject's Display Unit Screen. 
While the subject reads the passage, the experimenter runs REACTION and 
monitors the digitised skin-conductance response which appears on his 
monitor. The subject is allowed to settle down, and the SCR device is 
adjusted so that the values fluctuate around the approximate middle of 
its range (i. e. a value of 1000). A note is made of the position of a 
Page 10.27 
calibration needle on the SCR amplifier (reading against an arbitrary 
scale of one to ten) and this is used as a datum for any fine 
adjustments for that individual on that day, without repeating the 
whole process. 
The experimenter loads TITANS, and runs it, selecting the text to 
be presented. TITANS pauses after the text is loaded. The 
experimenter resets the Analogue to Digital converter, sets the program 
running again, and leaves the subject to continue alone. 
The following instructions are given to the subject from the 
tapedeck: 
'I'm going to put a story on the screen in front of you. When 
you've read it there will be some questions about the story. Now 
the story will appear a bit at a time, but only when you press the 
red bar in front of you, so you can read it as quickly or as 
slowly as you like. When a line of crosses appears on the screen, 
press the red bar for the first bit of the story. Press it again 
whenever you're ready for the next bit. In a few moments you will 
see the crosses'. 
A line of crosses appears across the top of the screen, and the 
subject presses the bar. The crosses are removed from the screen and 
the first sentence is presented. By pressing the bar the reader works 
his or her way through the text. When the text ends the tape starts 
again, giving the following instructions: 
'That was OK, now here are the questions. There are five answers 
for each one. You just pick the right answer and press one, two, 
three, four or five on your keyboard'. 
The subject proceeds through the questions until a final score is 
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printed on the screen. At this stage the experimenter transfers the 
SCR data and the timing data from its low memory location to a data 
disk, using the programs SREAD and TREAD. The latter converts the 
timing count into seconds for convenient reference. 
Familiarisation with the experimental apparatus 
Some of the children were 'computer literate', and many had their 
own small games computers. Other children however seem to have been 
completely untouched by these developments, and in some cases, 
particularly older girls, regarded computers, not with suspicion but 
with indifference. Although the comprehensive school did have its own 
microcomputer, very few children appear to have had access to it, and 
none of the children from this or the middle school had any familiarity 
with 'professional' microcomputers or word processing software. 
The familiarisation process consisted of placing two microcomputer 
installations in school for three weeks where children could have 
access to them during break, lunchtime, after school, and during 
specially arranged lesson periods. For most of this time the present 
writer was on hand to provide advice and general supervision, though 
the activity was not highly structured. 
The two microcomputers were the Northstar Horizon and a Research 
Machines 380Z. The former was loaded with the WordStar Word Processing 
System, the latter with a number of entertaining Computer Assisted 
Learning (CAL) programs, in particular the well known Turtle program, 
in which a turtle is steered around the screen. Children were 
introduced to the systems via turtle graphics, and they moved on later 
to free activity on the word processing system. From the second week 
onwards all activity, including the Gapadol test, was undertaken with 
SCR electrodes attached to the fingers. In the last week the children 
Page 10.29 
read a number of stories presented on screen by the TITANS program. 
One of these was a longer text, the historical account of 'A Spy Called 
Cicero'. 
Data Processing and Statistical Analysis 
Text inspection time and SCR data files were initially stored only 
on a set of 5 1/4 inch diskettes. A certain amount of processing using 
STATPAK on the Northstar Horizon was possible but for a number of 
purposes it was desireable to transfer the data to a larger machine 
with a more powerful graphics and statistical capability. The data 
files were therefore copied to a DEC 20 mainframe computer where data 
tapes were prepared. These were loaded onto the VAX computer in the 
Open University's Psychology department. SCR values were subsequently 
plotted out as charts for each subject using a graph plotter. 
The VAX supports the statistical package GLIM (General Linear 
Interactive Modelling). GLIM is very flexible, allowing data to be 
explored interactively using a VDU. "The kernel of GLIM is the 
algorithm for the fitting of generalised linear models. This provides 
a unified framework embracing classical linear regression models with 
normal errors, log linear models for contingency tables, logit and 
probit models for the analysis of proportions, and models with gamma 
errors. " (Baker and Nelder, 1978) (p. 1) 
GLUM is used here for its classical regression function in four 
explorations (numbered 1,2,3 and 4) of the relationships between the 
variables examined in this and previous chapters. In the first 
instance text inspection time is the dependent variable. In the second 
case it is children's subjective ratings. Cloze score is the third 
dependent variable and SCR is examined last. Independent variables are 
as specified in the hypotheses on pages 10.15 to 10.18. 
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Results, and Discussion 
Table 10.1 below gives the values for passage redundancy (mean 
lexical entropy of cloze responses for each passage) and the cohesion 
analysis (all Hallidayan reference and connective categories) 
calculated for each of the nine passages in the experimental text. The 
cohesion values are of course corrected for variation in passage length 
(in words). 
--- - ----- -- ----- 
Table 10.1 
Passage Redundancy Cohesion 
A 0.3672517 10.9 
B 0.4260836 4.3 
C 0.3795843 11.4 
D 0.436 44027 8.6 
E 0.37 54921 11.4 
F 0.394718 5.3 
G 0.3863755 8.3 
H 0.3644312 11.5 
I 0.4266747 11.7 
Table 10.1 Values for redundancy and cohesion in nine passages. 
Characteristics of the test group 
Table 10.2 overleaf presents chronological ages, Gapadol scores 
and comprehension test scores for the test subjects. Although the 
original subject n was twenty, the SCR and time data for two of the 
subjects was corrupted by a technical fault during transmission between 
computers. Fortunately in only one case could useful data not be 
recovered, so only one subject had to be deleted from the study. 
The multiple-choice comprehension test provides little more than a 
rough guide to literal comprehension of the passage and there is 
evidence of a fairly strong relationship between this and the Gapadol 
test. In the case of the comprehensive school subjects the correlation 
between the two is 0.77 (p<. 01). For the middle school subjects it is 
even stronger, the correlation being 0.93 (p<. 001). This was found to 
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Table 102 
Comprehensive School 
Subject Sex Chron. Age Gapadol Score Comprehension Test Score 
1F 14.8 16 9 
2F 13.10 41.5 15 
3M 14.6 10 6 
4M 13.8 18 14 
5M 13.5 13.5 16 
6F 14.6 56 16 
7F 13.10 64.5 19 
8F 14.1 58 20 
9F 14.5 32 11 
10 M 14.8 46.5 16 
11 M 14.5 53.5 17 
Mean 14.14 37.23 14.45 
Middle School 
12 F 11.11 28 7 
13 M 12.0 30.5 10 
14 F 12.8 39 16 
15 M 12.7 63.5 21 
16 F 12.3 33 8 
17 M 12.4 28 8 
18 M 11.10 47.5 17 
19 F 12.3 58 17 
Mean 12.3 40.94 13 
Table 10.2 Chronological Ages, Gapadol sc ores and comprehension 
test scores for microcomputer experiment subjects. 
be helpful in the analyses described below, as the rank-ordering of 
individuals changed very little from one test to the other. 
The raw score to reading age conversion given in the Gapadol 
manual is slightly different for forms Y and G of the test, so that 
where both forms have been used it is necessary to average these. This 
gives a mean of 12.6 for the comprehensive school group and 13.9 for 
the middle school group - i. e. the opposite of what might be 
anticipated judging from the chronological ages. The position is 
therefore akin to that found in the subjective rating study, where the 
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middle school children also had the superior Gapadol scores. In the 
present case however it is more likely that this is due, at least in 
part, to the make up. of the subject samples. 
1. Text Inspection Time and Reading Rate 
It is of course to be expected that the actual length of the text 
would be an important determinant of the amount of time subjects spent 
reading it, and the effect of length must be removed in order to 
evaluate the importance of the other variables. This is accomplished 
here in two different ways, first by partialling out the variance due 
to sentence length (variance referring to the residual sum of squares) 
and secondly by recasting the text inspection time data as a reading 
rate in words or syllables per second. 
Rothkopf and Coatney (1974) are strongly critical of word based 
measures since average word length tends to be greater in more 
difficult passages. Unless otherwise stated therefore reading rate is 
expressed in syllables per second. 
Table 10.3 overleaf gives sample output from GLIM in the solution 
of a problem in linear regression. The example shows the partioning of 
the variance in mean text inspection times over nine passages. The two 
predictor variables are 'Syll', average sentence length in syllables, 
and 'Flesch', which refers to the grade based on the Flesch index. 
'Variance' refers to the sum of squares and the first row of values 
under the heading 'Estimate' are the slope and intercept of the 
regression line. It is clear from Table 10.3 that the variance in the 
inspection time scores (1293), is reduced very substantially (to 311.2) 
by the fitting of the variable 'Syll'. That is, sentence length in 
syllables accounts for a large amount of the variance in text 
inspection times, as anticipated. 
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Text Inspection Times 
Cycle Variance DF 
1 1293.0 8 
Estimate S. E. 
1 73.47 4238 
Fit +Syll 
Cycle Variance DF 
1 311.2 7 
Estimate S. E. 
1 22.25 11.12 
2 0.3041 0.6469E-01 Syll 
Fit +Flesch 
Cycle Variance DF 
1 183.6 6 
Estimate S. E. 
1 -43.7000 33.59 2 0.4424 0.8642E-01 Syll 
3 Beta 0.6794 0.3327 Fles 
Table 10.3 Regression output from GLIM. 
Table 10.3 
GLUM does not compute r2, i. e. the proportion of the variance in 
the dependent variable accounted for by an independent variable. This 
must be done 'by hand'. The proportion of variance, r2, equals the 
amount of variance accounted for divided by the total variance. In the 
case of text inspection time and 'Syll' this is (1293 - 311.2) / 1293, 
i. e. 0.76. The square root of this, 0.87, is the correlation between 
the two variables. Tables for r show this to be significant (p. <. 01). 
Having removed the variance in text inspection time scores due to 
sentence length, the effect of the Flesch index on the residual 
variance (311.2) can be examined. Adding Flesch to the regression 
reduces the variance from 311.2 to 183.6. The value for r2 is 
therefore 0.41, and r=0.64. This is a positive correlation as can be 
seen from the positive value of the beta coefficient at 3 under 
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'Estimate' in Table 10.3. It must be remembered that -he Flesch index 
decreases with text difficulty, therefore the tendency is for more time 
to be spent on the easier passages, as anticipated. Since the 
direction of the relationship has been predicted this is referred to a 
one tailed test in tables for r. With 6 degrees of freedom 0.64 is 
significant (p<. 05). Hypothesis Ho (i) cannot be accepted therefore. 
The present subjects tended to spent proportionately less, rather than 
more time, on the more difficult passages. This outcome is 
sufficiently important to merit further attention below, where the 
relationship between reading ability and reading rate and 'flexibility' 
are examined. Before leaving GLIM temporarily for this, it is 
convenient to test Ho (ii), the hypothesis that cohesion is 
significantly related to text inspection time. 
To do this the variable 'cohesion' is substituted in place of the 
variable 'Flesch' to find the contribution made by the density of 
reference and connective ties in the text to the residual variance in 
text inspection times i. e. the variance remaining after that due to 
sentence length has been removed. Cohesion reduces the variance from 
311.2 to 261.4. The correlation between text inspection time and 
cohesion is therefore 0.16 (N/S). Hypothesis Ho (ii), the hypothesis 
that there will be a significant relationship between cohesion and text 
inspection time cannot be accepted therefore. 
This result seems to corroborate Irwin's (1980) finding of no 
significant difference between high and low cohesion texts in reading 
time. Connection and reference are such important categories of 
cohesion, that the extremely weak correlation with reading time found 
here is difficult to reconcile with the view that cohesion in general 
is a major factor affecting reading fluency. 
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Reading rate, reading ability and readability. 
Table 10.4 gives mean reading rate for the whole subject sample in 
both syllables per second and words per second on each of the nine 
passages. Percentage change of rate from one passage to the next is 
Table 10.4 
Passage. Rate in Sylls. Rate in Word s. Percentage Change. 
A 2.3868 1.5337 
B 2.2871 1.2922 18.0 
C 2.3033 1.5078 17.0 
D 2.1558 1.2476 21.0 
E 2.7922 1.6121 29.0 
F 3.1384 1.5737 2.5 
G 3.1228 1.6445 7.0 
H 3.1389 1.6733 0.7 
I 3.2499 1.6750 0.1 
Mean 2.73 1.53 
S. D. 0.42 0.14 
Table 10.4 Mean reading rate of whole subject sample for each of 
nine passages. 
calculated using Carver's measure of flexibility based on rate in 
words rather than syllables. The formula is: 
Percentage change = Rate of Level Y- Rate of Level Xx 100 
Rate at Level X 
where Level Y is a higher level of difficulty than Level X (see Carver, 
1983, p. 202). 
Z-transformations of the reading rate data in Table 10.4 are shown 
plotted against Flesch grade in Fig. 10. a overleaf. It is clear from 
the table and the figure that mean reading rate for the subject sample 
increases sharply from passage D to E, about half way through the text, 
that is, where the grade level of the passages begin to increase. This 
is true whether rate is measured by words or by syllables. This 
provides clear confirmation of the result obtained using GLIM, i. e. the 
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tendency to spend less, rather than more time on difficult passages. 
Carver, it will be recalled, argues that reading rate is more or 
less constant, the 'flexibility coefficient', that is, percentage 
change in reading rate, being no more than circa 20% - when the 
material is at or below the reader's ability level. As pointed out 
earlier Carver puts this variability down to 'normal error in an 
imperfect process'. In Table 10.4 the values for percentage change in 
rate do vary around 20% (very roughly) for the earlier passages, i. e. 
those which are easiest according to the formulae. However, the change 
in reading rate in the last four, more difficult, passages is 
considerably less than this and has considerably more title to be 
regarded as constant. Yet on the basis of their high formula grading, 
these passages fall outside the range of difficulty where 'Tauding' 
theory is said to apply. 
Passage E is associated with the largest change of rate and it is 
difficult to see this as a random error in an imperfect process. This 
section of the text seems to be, rather, the point at which readers 
'change gear', so to speak, and read more quickly and with less 
variation in rate to the end of the text. This fits the argument that 
readers are skimming, or, if that term implies a greater increase in 
speed than that observed, hurrying through sections of the text graded 
as difficult by readability formulae. 
The results presented in this section of the present study are 
difficult to interpret without further research into the causes of 
reading rate variation. There seems to be little theoretical reason 
for 20% to be taken as 'normal error', or for this to disappear with a 
modest increase in reading rate from around 1.5 words per second to 1.6 
words per second. On the other hand, the percentage change of rate is 
roughly around 20% in the passages graded by the Flesch formula as at 
Page 10.38 
or below the subjects' ability, as Carver predicts. This could be 
taken to imply that despite the cloze procedure results, only the 
second half of the experimental text is at 'frustration' level. 
Further research is needed into the relationship between these 
different measures of performance. On the basis of the present results 
it can be concluded that the sharp rise in the formula grade levels of 
these contextualised passages is associated with a marked change of 
reading behaviour, though the full nature and implications of this 
change need further exploration. 
Differences between good and poor readers in reading rate. 
Table 10.5 gives mean reading rate and standard deviations over 
all nine passages for the middle school and comprehensive school test 
groups. Subjects are ranked in comprehension test order, low scoring 
Table 10.5 
Middle School Canprehensive School 
Sub. Mean S. D. Sub. Mean S. D. 
12 1.94 0.64 4 3.86 2.44 
16 2.69 0.76 2 1.98 2.41 
17 2.08 0.76 10 2.01 0.79 
13 2.86 1.95 5 2.35 2.58 
14 2.91 0.88 3 2.81 0.57 
18 2.05 0.89 7 3.07 1.17 
19 3.17 1.01 6 1.70 0.40 
15 4.05 1.30 11 2.81 0.61 
12 1.89 0.45 
8 4.16 1.06 
9 4.16 1.10 
Table 10.5 Reading rate in syllables per second - means and 
standard deviations for each subject. 
subjects first. 
Among the middle school subjects there is a fairly strong 
relationship between mean reading rate and ability, the correlation 
between Gapadol score and mean rate being 0.69 (p<. 05). Thus, almost 
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half the variance in reading rate is 'explained' by the standardised 
test. There is no significant correlation between mean rate and 
multiple-choice comprehension test score (r-0.51). In- the case of the 
comprehensive school subjects, on the other hand, the comprehension 
test is the better predictor (r-0.66, p<. 05). The correlation of 
reading rate with Gapadol score is 0.45 (WS). Scrutiny of individual 
mean rates and test scores does not reveal any clear picture of why 
this should be so. 
The standard deviation of the reading rate provides another 
measure of reading flexibility and in the case of the middle school 
group it is a rather better predictor of reading ability than mean 
reading rate. The standard deviation of reading rate correlates 
remarkably well with Gapadol scores in the middle school group (r=. 90, 
p<. 01), and only a little less with comprehension test score (r=. 80, 
p<. 05). The standard deviations of the middle school group in Table 
10.5 form, with one exception (picked out in bold print), a rising 
series. It appears that the more able readers varied their reading 
rate to a greater extent than less able readers. 
The trend for the comprehensive school readers seems to be exactly 
the opposite. The correlation of reading rate standard deviation with 
Gapadol score is -. 54, which falls below the critical value for 
significance. The correlation with comprehension test score is also 
negative albeit lower at -. 37. These negative relationships appear to 
stem from the influence of four of the poorer readers in the 
comprehensive group. The standard deviations for three of these, 
(picked out in bold print in Table 10.5) are the largest found in these 
data. In two of these cases there is nothing exceptional about the 
mean reading rate. In the remaining two mean rate is high, indeed 
nearly as high as that achieved by the most able readers. 
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With the exception of the four less able readers referred to, the 
standard deviations for the comprehensive school subjects do in fact 
fall into much the same pattern as those for the middle school 
subjects. It seems to be generally the case then that the more able 
readers vary their reading rate more than less able ones. Does this 
confer advantages in the comprehension test? Of course it is possible 
that more able readers simply have better memories and so do well on 
the multiple choice comprehension test. To some extent this is 
probably true, but this would not mean that reading flexibility is 
irrelevant. It may be that metacognition, something akin to Schwartz, 
Sparkman and Deese's (1970) 'comprehension monitoring device', has a 
role in the explanation of the variation in rate. It could be that 
better readers know where to place their cognitive resources to obtain 
the best return. If this is so then the less able readers who are 
varying their reading rate may be doing so in (what the better reader 
would consider to be) the wrong places. An attempt was made to check 
this by comparing the extent of agreement among readers upon sentence 
inspection times. 
Table 10.6 below is a correlation matrix of the text inspection 
Table 10.6 
Sub. Camp. 2345 6 7 8 9 10 11 
1 9 . 52 . 29 . 40 . 34 . 43 .. 
34 . 46 . 45 . 45 . 34 2 15 . 68 . 59 . 81 . 72 . 85 . 82 . 61 . 87 . 88 3 6 . 51 . 59 . 56 . 76 . 61 . 53 . 52 . 69 4 14 . 44 . 50 . 54 . 57 . 34 . 48 . 58 5 16 . 78 . 82 . 79 . 48 . 86 . 85 6 16 . 76 . 77 . 41 . 65 . 74 7 19 . 85 . 55 . 78 . 90 8 20 . 54 . 80 . 87 9 11 . 56 . 63 10 16 . 88 11 17 
Table 10.6 Pearson Product Moment correlation matrix of text 
inspection times for canprehensive school subjects. 
----------- ---- -- 
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times of the comprehensive school subjects for the -S sentences in the 
experimental text. On the left of the matrix is the subject's I. D. 
number followed by his or her score on the multiple-choice 
comprehension test. Little or no pattern can be seen in the values in 
this table. The correlations are mainly moderate to high, every one of 
them exceeding the critical value (two-tailed test) for p<. 05. The 
source of this agreement seems likely to be the high correlation of 
inspection time with sentence length. The same matrix was therefore 
produced with the inspection times converted to reading rate in 
syllables per second. 
Although this eliminated the high correlation 'white out', making 
it easier to spot systematic differences in the data, there was still 
no pattern apparent in the correlation matrix. However, it was found 
that if subjects are presented in comprehension score order, a pattern 
does become discernible in the intercorrelations. This is shown in 
Table 10.7. To make this clearer higher values are printed in bold 
type (. 40 was chosen as the boundary value for presentational clarity 
rather than any statistical reason). Because of the high correlation 
Table 10.7 
Sub. Ccmp. 1 9 4 2 6 5 10 11 7 8 
3 6 -. 05 . 29 . 22 . 30 . 15 . 07 . 07 . 07 . 15 . 16 1 9 . 11 -. 01 . 14 . 22 
* 
. 29 . 29 . 05 . 16 . 27 9 11 . 02 . 14 . 09 . 04 . 25 . 32 . 14 . 32 4 14 . 03 . 34 . 24 . 16 . 25 . 20 . 27 2 15 . 24 . 13 . 33 . 27 . 42 . 24 6 16 . 45 . 18 . 40 . 44 . 43 5 16 . 56 . 51 . 36 . 44 10 16 . 58 . 31 . 48 11 17 . 67 . 67 7 19 . 64 8 20 
Table 10.7 P earson Produc t Moment correlation matrix of 
reading rates in syllables per secon d for 
compreh ensive school children. 
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between comprehension test score and Gapadol score, little difference 
results from ranking subjects according to the latter. Certainly no 
individual moves from a low scoring group to a high scoring group or 
vice-versa. 
It appears that the more an individual varied his or her reading 
rate (or distributed time spent on any sentence) in the same way as 
others who were relatively successful on the comprehension test, the 
higher that individuals test score also tended to be. Put another way, 
the higher the comprehension test score, the more agreement on the 
proportion of total time allocated to any sentence. There is indeed a 
consensus among good readers over where to allocate more or less time. 
According to this, poorer readers are spending time in the wrong 
places. 
Table 10.8 presents a correlation matrix for the middle school 
readers. No similar pattern is detectable in these results however. 
This may be because of the relatively narrow range of reading abilities 
in this group. Only two individuals had Gapadol scores outside an 
intermediate band of eleven points, 28 to 39, and these had higher 
scores. In the comprehensive school group however, only one individual 
Table 10.8 
Sub. Comp. 16 17 13 14 18 19 15 
12 7 . 08 -. 08 . 00 . 36 . 10 . 04 . 29 16 8 . 23 . 03 . 38 -. 04 . 44 . 36 17 8 . 28 . 33 . 32 . 47 . 47 13 10 . 41 . 29 -. 02 . 24 14 16 . 23 . 28 . 50 18 17 . 24 . 16 19 17 . 59 15 21 
Table 10.8 Pearson Product Moment correlation matrix of reading 
rates for middle school subjects. 
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was in this score band, six were above it, and four were well below it. 
Tine contrast between good and poor readers is therefore much clearer in 
the comprehensive school group. 
2. Subjective Rating 
In the second exploration of data using GLIM, subjective rating is 
the dependent variable, cloze procedure scores, redundancy and cohesion 
provide the independent variables. The variance in the subjective 
ratings is 1345. Fitting cloze procedure to the regression reduces 
this to 534.7. The value for r2 is therefore (1345 - 534.7) / 1345. 
This is 0.6025, giving a correlation of - 0.78 between cloze and 
subjective ratings (p<. 01 one tailed test). Hypothesis H. (iii) must 
be rejected, therefore. 
If the predictive power of cloze procedure is indeed due to its 
sensitivity to redundancy it would be anticipated that a more direct 
measure would be an even better predictor of children's ratings than 
cloze. Fitting the redundancy variable in place of cloze does indeed 
reduce the variance in subjective ratings rather more than cloze does. 
Variance is reduced from 1345 to 413. The amount of variance 
'explained' is almost seventy percent (r2 = 0.6929). The correlation 
is - 0.83 (p. <. 005 one tailed test). Hypothesis Ho 
(iv) must also be 
rejected, therefore. The negative relationship indicates, of course, 
that as the text becomes less redundantchildren tend to rate it as 
more difficult. This is seen very clearly in Figure 10. b overleaf, in 
which z-scores of cloze, redundancy and subjective ratings are plotted 
for each of the nine passages in the experimental text. 
It has to be borne in mind that although the redundancy measure is 
derived from the cloze procedure, it is not merely a transformation of 
the cloze score, and the correlation between the two is by no means 
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perfect (it is in fact 0.62 over the 48 sentence values, though rather 
higher over the nine passages, as will be shown later). Redundancy 
contains information that the percentage cloze score does not, 
information about the transitional probability of words in context. It 
is, therefore, justifiable to examine the partial correlations. 
Contribution of cloze and redundancy to variance in ratings. 
As described above, cloze reduces the variance in subjective 
ratings from 1345 to 534.7. The subsequent addition of redundancy to 
the regression reduces it again from 534.7 to 398.3. The value for r2 
is 025. The correlation of redundancy with subjective scaling, once 
the straightforward cloze score element in the redundancy variable has 
been partialled out is therefore 0.51. This is testimony to the 
predictive value of information normally lost when cloze tests are 
scored conventionally on a 'right/wrong' basis. This result contrasts 
with the result obtained when cloze is added to the regression after 
redundancy. In the latter case r2 is a mere 0.036, a correlation of 
0.19. 
The superiority of the redundancy measure is worth closer 
scrutiny. In the cloze test it is of course possible for the subjects 
to tend towards the same, but incorrect response. Where the contextual 
cues are poor in the sense of being misleading, average cloze score for 
the item could be low. This does not mean that redundancy would also 
be low. On the contrary, since many of the subjects had been cued in 
to a particular response, the total number of alternatives offered by 
the test group would be few. Transitional probability would be low and 
computed redundancy therefore high. Had the deleted word been present 
when the material was read, as it would be during a subjective rating 
excercise, perhaps it would have been easily recognised, overriding the 
misleading cues. There would then be no need to rate this part of the 
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text as difficult. 
An example of this can be found in deletion number 379 in the 
cloze procedure version of the experimental text where the word 
'smaller' is deleted. The immediate context is "the English ships were 
not smaller than the Spanish". However the response 'bigger' attracted 
52%, and 'smaller' only 5% of those responding to this deletion. 
Because of the convergence on 'bigger' the redundancy value is quite 
large at 0.43, while the percentage correct cloze score is very small. 
The correct word and it's context will have posed few problems for the 
majority of those rating the passage and indeed this appeared in 
sentence eighteen, rated as one of the simplest in the entire text. If 
a sufficient number of instances such as this occurred then this could 
contribute to the observed results. Scrutiny of the cloze data 
suggests that this does not occur in this easily spotted and unsubtle 
way very often however. There are however other mechanisms that may 
serve to give the redundancy measure an advantage over cloze as a 
predictor of children's subjective ratings. 
Consider two sentences with the following characteristics. In the 
first sentence the language is sufficiently difficult for the children 
to have little idea of the sense of the sentence. It is given a high 
subjective difficulty rating, and it gives rise to a mean cloze score 
of 20%. Entropy is high, that is, a large number of alternative words 
are given for each deletion as guesswork comes into play. The average 
redundancy value is therefore low. The second sentence is less taxing 
and it is only rated as being moderately difficult. But while the 
deleted words would be perfectly recogniseable, and even without them 
the general sense is understood, the subjects are not sensitive to or 
cannot match the style of the writing. The children respond with down 
register synonyms or near synonyms more characteristic of their own 
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speech. As a result the percentage cloze score is little better than 
for the first sentence, but the redundancy value is much higher since 
the subjects, striving to maintain the sense of the text, converge on 
particular words. In this instance the redundancy measure 
discriminates between the two sentences better than the cloze score. 
There is evidence that this can happen. Sentence no. 26 reads "The 
Spaniards were old-fashioned enough to be still using 'huge and 
monstrous galleasses, wherein were contained 300 galley-slaves in 
fetters to lug the oars'. " Instead of 'galleasses', the most popular 
response was 'ships'. Rather than 'galley-slaves', the response was 
'men', and instead of 'fetters', it was 'chains'. Some of the 
children, then, seem to have been following the sense of the sentence 
more or less adequately. The cloze score for each of these three words 
was nevertheless 0. The redundancy scores were 0.38,0.38 and 0.22 
respectively, thus giving some credit, as it were, where the cloze gave 
none. Once these scores have been poolled with those pertaining to the 
other words in the sentence and averaged, the effect may not be a gross 
one, but operating across a number of sentences it may be sufficient to 
influence the results in the way observed. 
Subjective scaling and cohesion 
Cloze and redundancy together reduce the total variance in 
subjective ratings from 1345 to 398.3, so there is not a great deal of 
variance left to be accounted for by the other variables. The addition 
of cohesion to the regression makes very little difference, the 
variance being marginally reduced to 391.0. The proportion of the 
residual variance accounted for, r2 is therefore (398.3 - 391.0) / 
398.3, or 0.018. This is a correlation of 0.13 between subjective 
ratings and cohesion, i. e. the density of connective and reference ties 
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in the text, once the effect of cloze and redundancy has been 
partialled out. This is not significant and, Ho (v) must be accepted. 
Although not the subject of formal hypotheses it is instructive to 
examine briefly the contribution made to the residual variance in 
subjective ratings by average sentence length and average word length. 
The former is even less predictive than cohesion, the variance in 
ratings being reduced from 398.3 to 393, equivalent to a partial 
correlation of 0.11 (N/S). Average word length in syllables, however, 
provides the best predictor after cloze and redundancy. This variable 
reduces the residual variance from 398.3 to 317.0, which is twenty 
percent of the remaining variance and a correlation of 0.45 with 
subjective scaling, once cloze and redundancy have been partialled out. 
The evidence suggests that children's perceptions of difficulty may be 
based on lexical factors such as redundancy and familiarity (indexed by 
length), rather than by cohesive ties or syntactic complexity (as 
indexed by sentence length). This does not of course imply that 
the diagnosis of the cohesion difficulties in the third passage of the 
experimental text carried out in Chapter Eight was necessarily wrong. 
Specific examples of inadequate cohesion or syntactic complexity will 
almost certainly affect children's perceptions of reading difficulty 
from time to time. Rather, the present evidence provides no evidence 
that cohesion or syntax systematically affects these perceptions. 
3. Cloze Procedure 
In this third data exploration cloze score is the dependent 
variable. The total variance in cloze scores, 132.6, is reduced very 
substantially, to 32.16, by redundancy. The value for r2 is (132 - 
32.16) / 132.6. This gives 0.7575, a correlation of 0.87 (p<. 01). 
This is a rather higher correlation than is obtained using the 48 
sentence values (0.62 p<. 001), and this must be attributed to the 
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reduction of variance brought about by the averaging of the sentence 
values into passage values. Hypothesis Ho (vi) cannot be accepted, 
therefore, as redundancy is a significant predictor- of cloze score. 
Because redundancy is derived from the cloze score it would not be 
useful to retain redundancy in the regression and to calculate partial 
correlations for other variables. (In the previous data exploration it 
was legitimate to retain both in the regression as both were 
independent variables. In the present case cloze is the independent 
variable, and it would not be sensible to remove much of the 
variance in cloze scores due to a derivative measure). 
Replacing redundancy with cohesion reduces the variance in cloze 
scores from 132.6 to 117.8. Cohesion therefore accounts for eleven 
percent of the variance. This is a correlation of 0.33 (N/S) between 
cohesion and cloze score. Hypothesis Ho (vii), the hypothesis that 
cohesion, i. e. the density of reference and connective ties in text, is 
not a significant predictor of cloze score, must be accepted. 
As in the case of subjective scaling, it is useful to note what 
contribution to the variance is made by word length in syllables and 
average sentence length in words. Word length reduces the variance in 
cloze scores very marginally from 132.6 to 1302. Although it is clear 
without further calculation that this is insignificant, the correlation 
is in fact 0.13 (N/S). Sentence length*is a much better predictor, 
reducing the variance in cloze scores from 132.6 to 94.7. The 
proportion of variance accounted for is 28%, the correlation being 0.53 
(N/S). This may help to explain why the FJP formula is better than 
Flesch in predicting cloze scores, since FJP weights sentence length 
more than Flesch. It is also possible that word length relates more 
closely to below average readers' cloze responses and that this is the 
reason that formulae are better predictors of these than of the cloze 
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responses of above average readers. 
Leaving redundancy aside, children are easily the best predictors 
of cloze score. Subjective rating reduces the variance in cloze scores 
from 132.6 to 51.91. The proportion of variance accounted for, r2, is 
. 6023. The correlation is therefore - . 78 (p<. 02 [. 01 for a one tailed 
test]). This is of course identical with the correlation derived when 
subjective scaling was the dependent variable and cloze the 
independent. 
4. Exploration of Skin Conductance Response (SCR). 
The role of affective factors in children's reponse to text has 
customarily received less attention than, perhaps more easily 
quantified, intellective factors. The present study breaks new ground 
in the use of relatively inexpensive equipment to monitor the changes 
in a physiological correlate of stress as children read. The technical 
problems which arose in doing this limited the statistical usefulness 
of the present set of results, if not their usefulness as a 
basis for the further exploration of the potential of SCR in reading 
research. These problems are therefore discussed in detail. 
In order to monitor response to contextualised passages, it has 
been argued, continuous measures are required. Of all the measures 
uses so far, SCR is the most continuous since it takes the form of an 
unbroken analogue signal which is converted into digits in 'real time', 
that is, while reading is in progress. The initial version of the 
TITANS software used by Stokes and Graddol (1982) and in the study 
reported here, provided for data logging at a rate of three values per 
second. These values were stored on the microcomputer while each child 
read. Since reading could continue for up to twenty minutes, very 
large amounts of data were collected and the data files became unwieldy 
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to manipulate. Some of the difficulties that stemmed from this are 
described below. Scrutiny of the values showed that no appreciable 
information loss would occur if only one value per second was collected 
and data files, being only one third the size, would be considerably 
more manageable. 
In order to plot out the SCR trace for each child, files had to be 
converted to ASCII format (American Standard Code for Information 
interchange) and split in two in order to transmit the values down a 
computer link line to a DEC 20 computer, the first leg of a journey to 
a grapn plotter. From the DEC 20 files were transferred to a VAX 
computer where the divided files were joined again before being plotted 
out. One of these data files was corrupted during this operation and 
the data could not be recovered. All the remaining data files were 
successfully transferred to the VAX, and sample plots of SCR traces for 
nine subjects are presented in Appendix 10. ii. Two such plots, for 
subjects two and three, are presented at Fig. 10. c and 10. d overleaf 
for ease of reference. 
These SCR charts are considerably photoreduced and some of the 
finer detail has been lost. The x axis on the charts is elapsed time 
in seconds. This is not divided into equal units but into sentence 
inspection time units. Therefore the horizontal distance between the 
vertical lines is proportional to the amount of time spent on the 
sentence. Perhaps the most striking feature of the graphs is the rich 
variety of forms. Some are angular, others rounded and craggy. Still 
others are flatter with small ripples. Although visual scrutiny 
remains a powerful way of detecting patterns, it seems here that 
individual differences are so marked that systematic similarities would 
need to be sought using sophisticated statistical tools such as those 
used in the time series analysis of other physiological data, notably 
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Fig. 10. c Plot of SCR values for subject three. 
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neurological data such as Visual Evoked Potentials. 
Some changes in the SCR trace which correlate with a task-related 
response can be detected visually. For example, subject nine reported 
that she had been expecting the comprehension test questions separately 
at the end of the experimental text and was therefore momentarily 
dismayed to find a question 'sprung on' her in sentence seven ('The 
beaten Spaniards at last turned north, hoping for what? '). There is 
indeed a sharp rise in SCR value in sentence seven, and such a rise can 
be found in the case of other subjects. One of the difficulties in 
detecting SCR events visually is that the size of the rise may be less 
important than a change in direction of the trace. There is certainly 
evidence of strong reactions in a number of the SCR charts, where 
sudden and substantial rises in the SCR trace can be seen. These may, 
however, mask SCR events manifested in other ways. 
Deviance in SCR values and comprehension scores. 
Means, variances and standard deviations in SCR values and 
multiple choice comprehension test scores are given in Table 10.9 
overleaf. 
The correlation between comprehension score and deviance is 
-0.11. This is below the critical value for significance, and 
therefore null hypothesis Ho (viii) cannot be rejected. 
There is no evidence here, then, that poorer readers have more 
labile stress responses than good readers, though the correlation is in 
the appropriate direction. There is, however, at least one factor 
which seems to have interfered with this test sufficiently to have 
obscured relationships that might exist in these data. This is the 
problem of base line drift. 
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Table 10.9 
Middle School 
Subject Mean Variance St. Deviation Comp. Score 
1 1340.06 47172.3 217.19 17 
2 1525.17 32625.8 180.63 21 
3 1779.55 35137.6 187.45 8 
4 1859.66 18070.0 134.42 17 
5 1788.70 18501.3 136.02 13 
6 124324 558618.2 747.41 19 
Comprehensive School 
1 249.21 89540.9 299.23 9 
2 1292.60 207 838.3 455.89 15 
3 517.93 1537 41.3 392.10 6 
4 189.36 70896.5 266.26 14 
5 1390.63 38335.8 195.80 16 
6 1731-40 2153.0 46.40 16 
7 651.53 24900.9 157.80 19 
8 1038.92 245737.0 495.72 20 
9 665.06 151873.7 389.71 11 
10 1662.25 4701.6 6 8.57 17 
Table 10.9 Means, variances and standard d eviations in SCR 
values, and comprehension test score for each subject. 
It is very clear from the SCR graph of subject two in Fig. 10. d 
that the base line drifts downwards markedly until at about two thirds 
of the way through the passage it is nearly down to zero, that is, the 
x axis. Other graphs show the same tendency to varying degrees. The 
extent of this can be measured by establishing the correlation between 
SCR value and it's sequence number (the SEQNUM variable in SPSS). A 
tendency to drift downwards would manifest itself as a negative 
correlation. For the comprehensive school subjects the correlations 
are as follows: 
1: -0.83 2: 0.53 3: -0.80 4: -0.83 5: -0.86 
6: -0.82 7: -0.78 8: -0.09 9: -0.53 10: 0.44 
The majority of these show a marked negative correlation. 
(the critical value for r is 0.1946 where n= 102, at which point 
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tabulated values cease. Bearing in mind that the n of data points in 
the present data is not less than a thousand, these correlations are 
all significant). 
The major source of the downward baseline drift was traced to a 
decline in temperature in the test subject's non-dominant hand. The 
electroaes were attached to this hand and in order not to disturb the 
connections, the hand was rested next to the terminal keyboard. Being 
exposed and inactive, the temperature of the hand declined, reducing 
the conductivity of the fingertips and introducing a downward trend in 
SCR values upon which 'true' SCR responses were superimposed. The 
standard deviation of the SCR values therefore contains unwanted 
nform ation on the cooling characteristics of the subject's hands. 
This problem was detected in time to modify the apparatus for the 
middle school subjects. The hand attached to the electrodes was placed 
in a fleece cover and the temperature allowed to stabilise during the 
calibration procedure described earlier in the chapter. The 
correlation of the standard deviation of the SCR values with sequence 
number for subjects in this group are as follows: 
1: 0.40 2: 0.46 3: 0.52 4: 0.35 5: 0.39 6: -. 58 
In all but one case the downward baseline drift seems to have been 
arrested, there being weak to moderate positive correlation of SCR with 
sequence number. This may of course be due to a continued warming of 
the hand in the fleece cover, but this had been anticipated and it is 
considered that sufficient time was allowed for the temperature to 
stabilise. This result may fit the pattern of increasing difficulty in 
the later passages of the experimental text, where reading rate is 
increased. The correlation of SCR standard deviation with 
comprehension test score in the case of this group is positive, being 
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0.36 (NIS), that is, a weak tendency for greater SCR lability in better 
readers. This immediately invokes the speculation that better readers 
may be more aware of difficulties and therefore exhibit a greater 
tendency to react to them. The findings of the study of the perception 
of difficulty reported in Chapter Eight do not support his however. In 
view of the small number of subjects in this group and doubts over the 
effect of the technical difficulties discussed above, judgement must be 
reserved until more reliable data are available. 
Usefulness of SCR as a reader response variable. 
It is clear from the above discussion that a number of technical 
problems have still to be resolved in order to use the full potential 
of SCR in research of this nature. Because of this it is considered 
that the present data are insufficiently robust to make attempts to 
test hypotheses Ho (ix) and (x) worthwhile. Nevertheless, the SCR 
charts do show very pronounced fluctuations which are difficult to 
explain in non task-related terms. After test runs the subjects were 
asked whether anything had 'bothered' them in the text. Several 
reported anxiety at various places in the experimental material when 
they felt that they had not grasped the point of the text and were 
worried that this would make the comprehension test difficult. This 
underlines again the importance of the precise experimental conditions 
upon the readers response in research of this nature. The present 
experiment demonstrates that SCR can be monitored using relatively 
inexpensive equipment and that it could be a valuable measure of task- 
related stress in reading. 
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QHAFIE R ELEVEN 
SUMMARY AND Ca1CUJSIONS 
The studies reported here explored methodological and educational 
issues relating to the readability of history text published for 12-14 
year old school readers. These studies were introduced by a discussion 
of the continuing importance of printed material in schools and the 
central role of content area textbooks at the secondary level of 
schooling. It was pointed out that books provided both for classroom 
use and for homework were often too difficult for their intended 
readers. History textbooks in particular have been repeatedly 
criticised by history teachers and historians since the nineteenth 
century up to the present time, largely on the grounds of being poorly 
written for a school aged readership.. Although improvements have been 
made in the outward appearance and presentation of history textbooks, 
it is necessary to look beyond these at the readability of the text 
itself. 
Factors influencing readability began to be studied in the 
nineteenth century, but research into methods for the objective 
assessment of readability began in earnest in the 1920s and 1930s. 
This pioneering work led to the post-war development of 'efficient' 
readability formulae. These aim to predict reading comprehension, 
usually defined in terms of success on a multiple-choice comprehension 
test, from a small number of index variables in the text. 
The validity of a formula score depends upon a number of factors. 
These include the adequacy of the sampling procedure and the grade 
level accuracy of the formula, as well as the relationship of the index 
variables used in the formula to reading ease or comprehension. There 
are, it was shown, both theoretical and practical limitations governing 
the valid use of readability formulae. It was argued in Chapter Two 
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that formulae were nevertheless legitimate statistical tools which are 
capable of providing useful quantitative information that would 
otherwise be difficult to obtain. 
The statistical and quantitative nature of readability formulae 
has encouraged attempts to devise automated methods of analysing text 
and calculating formula scores. One such method, ASTRA 3, a computer 
program which applies six readability formulae to text, was developed 
primarily as a research instrument for the analysis of the history 
textbooks examined in the present readability survey, but also as an 
easily used utility program for schools. 
. he actual books to be analysed were selected from those 
identified in a national survey of publications intended for 12-1'4 year 
olds. Three strategies for conducting this were considered. The first 
involved a questionnaire survey of a representative sample of schools. 
The second was observational, involving visits to history departments 
in a selected sample of schools. The time and effort entailed in each 
of these approaches made them impracticable and a third option was 
selected. This exploited the fact that text books are non-net, that 
is, not sold outside the schools market. Publishers' sales figures are 
equal to the numbers purchased by schools. All the significant 
publishers of history books for this age range were therefore 
approached and they generously supplied both sales figures and books 
for analysis. Because of fluctuation of sales over the period that a 
text is in print, the result of the sales survey cannot be regarded as 
a definitive 'league table' of books, but rather as an aid in narrowing 
the field to those books that tend to be more widely used. Once the 
sample of books had been selected it was necessary to decide on an 
appropriate level of sampling for assessing the readability of 
individual books. 
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In reviewing the relevant literature, a discrepancy was noted 
between the sampling recommendations stemming from ear. y research into 
sampling and what is now commonly accepted practice. An empirical 
study of sampling was therefore undertaken to determine the number of 
text samples needed to ensure acceptable levels of accuracy. The 
results of this study showed that the essential factors are the 
criteria of accuracy adopted, the confidence limits used, the formula 
chosen, the extent of internal variation in the readability of the text 
and allowances made for the length of the text. There was evidence to 
suggest that the number of one hundred word text samples needed in 
order to be confident of acceptably accurate results may often be an 
order of magnitude above that conventionally used in contemporary 
studies of readability. 
The books selected from the survey of publications were 
then analysed, using ASTRA 3 to process text extracts selected 
accoraing to the guidelines provided by the sampling study. In order 
to interprete the survey results, it was important to know whether the 
particular formulae used in ASTRA 3 ranked texts in the same order of 
difficulty, and to what extent there was grade level agreement in the 
formula scores. A study was therefore carried out to investigate the 
intercorrelation and the grade level reliability of the readability 
formulae used. It was recognised that if, by the application of a 
simple conversion rule, a grade level obtained from one formula could 
be made to approximate that which would be derived from another, any 
problems over formula selection would disappear. This was also 
investigated, therefore. 
Correlation coefficients between the formulae on a large corpus of 
text were found to be generally high. This confirms the findings of 
Page 11.3 
other cross-correlational studies. Taken alone, this suggests that the 
choice of formula may not be critical where the user's purpose is to 
rani-order texts. In certain cases, furthermore, very high 
correlations do permit conversion rules which allow the grade from one 
formula to be transformed into that from another. However, the study 
went on to show that the overall correlations between formulae were not 
stable from text to text. For example, the correlation coefficient of 
one pair of formulae was found to be as low as . 35 in one book and as 
high as . 82 in another. This presents a formidable problem for the 
user of conversion rules, since it would not be known whether the rule 
was valid for any particular text. No less important, the study also 
found that the actual grade levels predicted by each of the six 
readability formulae differed significantly from each other. As 
formulae give differing results which cannot be reconciled or combined, 
choice of formula is a critical variable which affects both accuracy 
and comparability of individual studies. 
It was noted that the Flesch Reading Ease and the SMOG formulae - 
provided the most accurate grade level results for the twelve to 
fourteen year old age range, the former being preferred for its 
smaller standard error. Using the Flesch formula as the criterion, the 
readability survey showed that, on the whole, the books in the sample 
differed relatively little in terms of mean grade level If this were 
taken as the sole yardstick, therefore, they may be considered 
generally appropriate to their intended readership. The remaining 
question was whether mean grade level can be regarded as a reliable and 
sufficient guide to a reader's ability to cope with a text. To base 
readability assessment on mean grade alone, though common practice, is 
to suppose that internal variability is irrelevant. The first step in 
the investigation of this supposition took the form of an exploration 
of the extent and the pattern of variability in eight of the surveyed 
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books. 
This study set out to test the assumption that readability within 
texts was confined to a relatively narrow band of variance and tended 
to exhibit trends or difficulty plateaux such that a readability 
'profile', based on scores from text samples, could be drawn to 
represent the difficulty pattern of a book. For this study two 
completely analysed texts and a further six sampled texts were 
examined. Some very weak autocorrelation of readability scores 
appeared to be present in adjacent passages in the completely analysed 
texts, but the pattern of scores was found in general to consist of a 
series of large, and from the reader's point of view, random 
fluctuations in readability grade. The methodological and educational 
implications of this observation could be far reaching. Taking the 
methodological problem first, it was argued that if these findings hold 
for other texts, then no single profile could be relied upon to 
represent the 'true' difficulty pattern of the book. The readability 
profile derived from a set of sample values would tend to be different 
from one set to another. To test this possibility, another eight books 
were sampled twice over. All but one book showed two distinctively 
different profiles. The one book which showed evidence of appreciably 
less variability was not a textbook, but rather a popular work of 
children's fiction intended for the same general age range. This does 
not of course demonstrate that all story books conform to this pattern 
but rather that it would be a mistake to accept too fatalistically that 
the pattern of variability found in textbooks is somehow inevitable. 
Turning now to the educational issue, the mere fact that very 
large and apparently capricious fluctuations are found in the 
readability of history books does not of itself necessarily entail that 
the reader experiences corresponding difficulties. "To know a thing, " 
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wrote Samuel Johnson in Rasselas, "we must know it's effects. " Sudden 
leaps in difficulty could be disconcerting and demoralising to the 
reader who perceives them and they could be directly associated with a 
deterioration in reading performance. The extent to which the observed 
fluctuations in readability are actually perceived by school-aged 
readers and whether these can be associated with changes in reading 
behaviour or performance, were therefore explored in three studies of 
reader response to contextualised passages. The first study addressed 
the question of whether children could perceive the observed 
fluctuations in levels of difficulty. In this study children 
subjectively rated the reading difficulty of a text of over a thousand 
words. This text consisted of nine fully contextualised passages which 
varied quite markedly in readability. As in each of the reader 
response studies, it was necessary to use some method of continuous 
assessment rather than interrupt the passages with rating scales, test 
questions and the like. A rating method was devised which did not 
impose special demands upon the reader and which did not depend upon a 
multi-point rating scale. This method required only a simple binary 
choice. This involved the reader underlining text as he or she read. 
The underlinings were quantified later by the experimenter according to 
unambiguous rules established in advance. 
It was found that children did perceive fluctuations in 
difficulty, and that good, poor and average readers tended to agree on 
which parts of the text were difficult. A significant correlation was 
found between three readability formulae and the ratings of average 
readers. However the formulae seem to be most reliable when predicting 
the more difficult passages. The largest discrepancy between 
subjective ratings and readability score was found on a passage graded 
by formuae as the easiest in the text. It was clear, therefore, that 
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mean grade level may not be entirely dependable as a guide to this 
particular form of reader response. 
An intriguing outcome to this part of the study is that the most 
predictive of the formulae was not the ubiquitous Flesch formula, but 
the less widely used Farr-Jenkins-Patterson formula, a recalculation of 
the Flesch Reading Ease formula. Tha FJP formula uses a count of 
monosyllabic words rather than an average word length factor, so it may 
be that children's impressions of difficulty are influenced by the 
proportion of monosyllabic words in a text. Further research may be 
able to identify the text factors to which difficulty judgements are 
sensitive. 
Although children may perceive fluctuations in text difficulty, 
these may not necessarily be associated with changes in reading 
performance. Secondly, though reading performance may fluctuate, in 
absolute terms it may never fall below an educationally acceptable 
level. 
Cloze procedure was used in the first study of how children's 
behavioural responses relate to text difficulty as measured by 
formulae. This allowed both relative and criterion levels of 
performance to be investigated. For this study a second computer-based 
analysis system was developed to store, manipulate and analyze the 
cloze procedure responses. This enabled the data from a relatively 
large subject sample to be broken down into a variety of sub-groups 
despite the fact that responses were distributed across ten versions of 
the cloze test on nine contextualised passages. 
It was found that readability formulae correlated more closely 
with the cloze scores of below average readers than with those of above 
average readers, both at middle school and at comprehensive school 
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level. However both above average and below average readers' cloze 
scores showed a similar pattern across the nine passages. As with the 
subjective rating variable, readability was found to be more reliable 
when predicting difficulty than when predicting relative ease of 
reading. These findings are not consistent with any supposition that 
contextual variability in readability is irrelevant to readers' 
responses. 
The most predictive formula of all was again the Farr-Jenkins- 
Paterson formula. Despite this, it was found that the variability of 
the cloze scores was limited, unlike the readability scores. Indeed, 
according to any of the published cloze criterion scores, the passages 
were at 'frustration' level -a somewhat disturbing observation which 
suggests that a more fundamental appraisal of these forms of difficulty 
assessment is indicated. 
The second study of behavioural response examined the relationship 
of readability variations to changes in reading rate and explored the 
use of Skin Conductance Response (SCR) in detecting task-related stress 
reactions during reading. 
Stokes (1982) pointed out that readers may skim through difficult 
parts of text instead of slowing down. This would lead to an increase 
in measured reading rate in passages with high readability grades. The 
third of the computer-based experimental aids, TITANS, enabled reading 
rate and SCR to be monitored while children read from a Visual Display 
Unit. Three explorations of data were undertaken in which linear 
regression was used to partition the variance in text inspection time, 
cloze scores and subjective ratings. It was found that in silent 
unsupervised reading children spent significantly longer periods of 
time on easier passages and tended to increase their reading rate over 
more difficult passages. Reading rate increased whether this was 
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measured in terms of words per unit of time or syllables per unit of 
time. There was no evidence that children were skipping difficult 
passages, or consciously skimming over them. The modest increase in 
reading rate, together with the marked reduction of reading rate 
'flexibility' over more difficult passages, is more consistent with the 
conjecture that readers may unconsciously apportion more time to those 
sections of text which, being within their reading capabilities, are 
likely to provide greater comprehension 'rewards' per unit of effort, 
so to speak, than difficult sections of the text. This metacognitive 
strategy may, however, come into play when text difficulty varies from 
intermediate (defined as 'around the reader's own level of competence', 
rather than in absolute grade terms) to high. When the text varies 
from intermediate to low difficulty, readers may revert to spending 
less time on simpler passages, since this strategy may become the most 
efficient way of maximising comprehension gain per unit of effort. 
Further research may be able to determine whether this strategy change 
takes place, and if so whether it is a characteristic of good and poor 
readers of all ages, or whether it develops with age or ability. 
The exploration of stress reaction was able to show that 
considerable fluctuations in SCR occurred during reading. Technical 
difficulties introduced a downward trend in SCR values which prevented 
the use of correlational procedures to test the hypothesis that 
fluctuations related to the readability or the perceived difficulty of 
the text. In general the experimental method and the apparatus 
developed to investigate task-related stress in reading functioned 
well. This exploration indicated that further studies using similar 
low-cost low-memory microcomputer equipment would benefit from using a 
lower rate of SCR sampling, thus keeping data files to easily managed 
proportions. Secondly, it is possible to take the SCR signal from the 
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wrists, and this would reduce the problem of heat loss from exposed 
hands and the consequent drop in skin conductivity. The use of school 
premises for experimentation is best avoided for the same reason. 
In the study reported here a single measure of SCR was examined, 
that is, amplitude. No allowance was made for latency in the SCR 
event, that is, the delay between stimulus and a change in SCR values. 
in future research using the present equipment it is intended to use 
several measures of SCR, these being total SCR energy, latency, 
amplitude and recovery. The statistical analysis uses a process akin 
to cross-correlation, in which the first step is to calculate the 
average SCR energy over time windows corresponding to the length of 
each sentence. This will then be correlated with corrected reading 
time, and the process repeated to find the delay at which the maximum 
correlation occurs. The number of different values used for the delay 
will be restricted to a realistic range of from 0 to 4 seconds, 
following the knowledge about likely delays obtained in pilot 
experiments. 
Finally, two of the measures used in this study call for 
additional comment. These are, i) subjective rating, because of its 
performance as a predictor variable, and ii) cohesion, because of its 
current popularity as a useful analytic technique in text analysis. In 
addition it is important to take a broad perspective on the question of 
the generalisability of results. 
i) Subjective Rating. 
Throughout the studies reported here, the subjective rating 
variable has performed particularly well. In considering this, it has 
to be borne in mind that the underlining technique is a relatively 
simple one, effectively a binary choice only, designed from the outset 
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to require no special rating forms or complex analysis, and to be used 
in the classroom with the minimum of disruption to normal reading. 
Had this only been a predictor of the raters' own behavioural response 
to the text it could still be said to have some value. However, the 
technique underwent a more stringent test. The children who rated the 
text were not the same children who provided the cloze and redundancy 
data. The raters were therefore predicting the readability of the text 
for their peers. 
The rating technique only provides data on the perception of- 
relative difficulty. It does not provide a grade level or other means 
of 'pegging' the difficulty level of the text. 'W'hat it can do, it does 
reliably. The same parts of the text were rated as difficult, or easy, 
by all three rating groups. Even the worst readers tended to rate the 
text in the same way as the best readers, though of course their rating 
values were higher. 
Children did perceive variability in the readability of the 
experimental text. Their perceptions were a good guide, indeed, of the 
variables explored here, the best guide, to the cloze performance of 
mixed-ability children of around their own age reading passages in 
context. 
ii) Cohesion. 
The cohesion analysis used those cohesive elements which could be 
identified with the greatest certainty, and which have the most solid 
research foundation, the best psycholinguistic credentials as it were. 
If cohesion, in the sense of the number and distribution of cohesive 
ties, has a measureable effect upon the variables examined here, then 
reference and conjunction should provide the best chance of its being 
detected. 
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Despite this, the present findings indicate that there was little 
or no value in cohesion as a predictor either of cloze score, reading 
time or subjective ratings. These findings are compatible with those 
of Freebody and Anderson (1981), who found that cohesion had only "weak 
and inconsistent effects" upon reading performance (p. 31), but not with 
the main contentions of Chapman's work. 
It has been suggested that cohesion is a major determinant of 
reading fluency, but the present research finds that cohesion is an 
extremely poor predictor of one facet of reading fluency, that is, speed 
of reading or more accurately, reading time. 
Secondly it has been suggested that it is children's failure to 
perceive cohesion that degrades reading performance. This performance 
is measured by Chapman using cloze procedure, and success or failure to 
perceive cohesion is inferred from the cloze results. In the research 
reported here, children's perceptions of text difficulty were 
quantified separately from any measure of performance. Whatever the 
sources of variance in cloze scores, children's perceptions appear to 
be a significant predictor of this variance, especially when error 
variance is reduced by examining passages rather than sentences. It is 
difficult to see how this can be reconciled both with cohesion being an 
important source of difficulty and children's failing to perceive it. 
In fact, cohesion, as assessed in this study, is a singularly poor 
predictor of cloze response. 
Even if further research were to confirm the present results, it 
does not follow that cohesion is unimportant. To say that it is a 
useful tool for thinking about and discussing language, though true, 
would be to offer faint praise. Rather it is important because it is a 
potent concept whose niche or role in the psychology of reading is not 
yet clear. 
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Perhaps the kind of empirical research conducted so far has been 
premature in one sense, in that it has treated' -a precursor or 
contributor to a psycholinguistic theory as such a theory itself. 
Indeed Halliday and Hasan's (1976) book simply provides an extensive 
inventory of cohesive ties. C. A. Hill (1980) describes it as 
"primarily descriptive, taxonomic and structural, rather than 
explanatory, dynamic and systemic". (p. 1) It is not, and does not 
claim to be itself a psycholinguistic model or theory of reading. The 
fact that references to 'effective decoding' are made and then left 
unresolved is potentially misleading since as de Beaugrande puts it 
"its insistence on treating language artifacts from a classificatory 
standpoint leaves the whole issue of processing (at any age level) 
quite undefined. " We Beaugrande, 1981, personal communication). 
iii) Generalisability 
In many language and text studies the question of whether the 
results are generalisable is largely evaded. The problem in this as in 
most other language studies is not whether the results may be 
generalised to a population of subjects, but rather whether the results 
may be generalised to a population of words, sentences or texts. 
Merely to assume that they do is to treat these language variables as a 
fixed rather than a random effect like subjects. This error is 
referred to by Clark (1973) as the "Language As Fixed Effect Fallacy" 
(p. 335). Clark lists remedies for this which include: 
"doing the right statistics, choosing the appropriate 
experimental design, and selecting a random or representative 
sample of language ... another available remedy is to argue from 
single cases, a method that requires rather careful thought about 
the purposes of psychological experimentation. " (p. 347) 
Page 11.13 
Carver (1978) also addressed the problem of generalising to a 
language population. He does not see the need for special statistical 
procedures such as those outlined by Clark, but places emphasis on the 
need to replicate language studies. 
The first difficulty, according to Clark, lies in defining the 
language population. The research reported here has defined the 
language population with which it is concerned very tightly - lower 
secondary school history text. 
The second problem is that of sampling without bias from this 
population. The present research is well placed in this respect since 
a high proportion of all the history texts published for 12 to 14 year 
olds was acquired, and every book was examined. 
The third problem is that of sampling by a procedure that others 
can repeat. In the case of the readability survey the procedure was 
one hundred word systematic sampling, a procedure that is easily 
followed. 
In Chapter Seven the pattern of readability within the best- 
selling book was investigated by analysing all 812 hundred-word 
passages. A replication was integral to the study since a second, 
randomly selected, book was also completely analysed. Evidence was 
presented that the pattern of readability found in these books was 
representative not only of the junior secondary history books in the 
readability survey, but possibly of texts as diverse as remedial 
reading books and government forms. 
In the case of the experimental text used in chapters eight, nine 
and ten, the question is to what extent is the Armada text 
representative of history text at the 12-14 year age level. At the 
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macroscopic level of content or topic there are of course hundreds 
dealt with in the history books. It is difficult to see how any topic 
or set of topics could be said to represent history: The selected 
topic was chosen since it is invariably studied at some time in the 
British history curriculum. In terms of readability, the experimental 
text is well within the range of mean grades in the books surveyed, and 
is also representative in terms of the range and pattern of readability 
scores within the text. Since readability formulae index word 
familiarity and sentence complexity it can be assumed that these too 
are not particularly unusual in the experimental text. In terms of 
mean grade the experimental text is at the top of the age range with 
which the present research is concerned, i. e. it is ostensibly suitable 
for fourteen year olds according to the Flesch formula. As pointed out 
Jn Chapter Nine, several passages which were graded as appropriate for 
twelve year olds were nevertheless read at 'frustration' level, 
accoraing to cloze criterion scores. 
In the case of textual cohesion it is very difficult to say what 
would be representative of cohesion throughout the corpus of history 
books examines. The difficulties are at their most intractable with 
open set items like reiteration and collocation which must in part be a 
function of theme. However only closed set items were included in the 
analysis, and this facilitates replication by other analysts. 
Furthermore the sort of reference and connective items found in the 
experimental text are common throughout the texts in the corpus. 
Nevertheless the density and use of these elements may differ from 
author to author, and caution should therefore be excercised over the 
generalisation of these particular results. 
Conclusion 
The practical problem of matching texts to readers has sometimes 
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been thought of, in its baldest form, as a matter of ensuring that 
books which are at a certain grade or reading age level are placed with 
classes of children whose reading ability is also. at that level. 
The concept of mean class ability is implicit in this. Certainly, 
teachers compare classes that they teach and speak of them as being 
below average, above average or about average for their grade or year. 
However, teachers are in general only too aware that these, quite 
legitimate, generalisations skate over a great deal of individual 
variation in their mixed-ability classes. Teachers are less likely to 
anticipate a similar degree of variability in the textbooks that 
children have to use. Nevertheless, the evidence presented in the 
foregoing studies suggests that in many cases the problem may be one of 
matching mixed readability books to mixed ability classes. The solution 
to this seems to lie with authors and publishers. In the meantime the 
words of John Locke remain apposite: 
"For what pleasure or encouragement can it be for a child to 
exercise himself in reading those parts of a book where he 
understands nothing? " 
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APPENDICES 
Appendix 3.1. 
Listing of computer program ASTRA 3 
ASTRA3 
00010 REM ******** OPEN UNIVERSITY ********** 
00020 REM ***ASTRA 3- VERSION 4*** 
00030 REM ** DEVELOPED FROM "GENERAL MOTORS STAR" ** 
00040 REM * A. F. STOKES, FACULTY OF EDUCATIONAL STUDIES 
00050 FILES *, $WORD 
00060 DIM B$[3], C$[3], PS(10], ZS(3], T$(128) 
00070 REM **** A$ IS A TABLE OF CHARACTERS IN A SINGLE WORD **** 
30080 DIM A$(50], X$(3] 
00090 REM **** V$ IS THE VOWEL TABLE **** 
00100 DIM V$[12] 
00110 PRINT "DO YOU REQUIRE FURTHER INSTRUCTION? (Y OR N)"; 
00120 INPUT B$ 
30130 IF B$[1,1]A"Y" THEN 240 
00140 PRINT LIN(2) 
00150 PRINT "TEXT CAN BE ENTERED EITHER FROM A FILE OR VIA DATA STATEMENT 
00160 PRINT "IF YOU USE ASTRA3 WITHOUT THE PROGRAM 'DATA' THEN YOU" 
00170 PRINT "WILL BE ASKED FOR THE NAME OF THE INPUT FILE. " 
00180 PRINT "NOTE: END OF SENTENCE MARKERS MUST BE FOLLOWED BY A SPACE" 
00190 PRINT "NOTE: - TEXT BETWEEN <. > WILL BE IGNORED, SO PUT" 
00200 PRINT "PROPER NAMES (FOR INSTANCE) IN BETWEEN AND THEY WILL NOT" 
00210 PRINT "BE ANALYSED. ", LIN(l) 
00220 IF TYP(O)#3 THEN 240 
J0230 REM **** UPPER AND LOWER CASE **** 
)0240 READ 12; T$, T$[64] 
00250 V$="A EI0UY 
00260 V$[2,21=T$[971 
00270 V$(4,4]=T$[101] 
00280 V$(6,6]=T$(105] 
00290 V$[8,8]=T$(111] 
00300 V$(10,1O)=T$(117] 
00310 V$(12,12]=T$(121] 
00320 REM **** RECORD A" **** 
00330 Q$='x$(35,35] 
00340 REM **** P$(I, I) IS AN END-OF-SENTENCE CHARACTER **** 
00350 P$=".? 1:; " 
00360 REM **** P IS NUMBER OF END-OF-SENTENCE CHARACTERS **** 
00370 P=LEN(P$) 
00380 M=G=O 
00390 PRINT LIN(2) 
00400 IF TYP(O)13 THEN 470 
00410 M=1 
00420 REM **** REQUEST INPUT FILE NAME **** 
00430 PRINT "DO YOU WANT A STORED TEXT OR THE ABOVE TEXT ANALYSED"; 
00440 INPUT A$ 
00450 ASSIGN A$, 1, R 
00460 IF RIO THEN 430 
00470 PRINT "DO YOU WANT TEXT PRINTED? (Y OR N)"; 
00480 INPUT B$ 
00490 PRINT "DO YOU WANT MULTI-SYLLABLE WORDS PRINTED? (Y OR N)"; 
00500 INPUT CS 
00510 PRINT LIN(2) 
00520 PRINT "*** ASTRA3 ***" 
00530 IF B$[1,1]$"Y" THEN 560 
00540 GOSUB 2960 
00550 PRINT TAB(10)"CONTENTS OF FILE: "; A$ 
00560 PRINT 
00570 GOSUB 3000 
00580 IF B$[1,1]="Y" THEN 610 
00590 
00600 
00610 
00620 
00630 
00640 
00650 
00660 
00670 
00680 
00690 
00700 
00710 
00720 
00730 
00740 
00750 
00760 
00770 
00780 
00790 
00800 
00810 
00820 
00830 
00840 
00850 
00860 
00870 
00880 
00890 
00900 
00910 
00920 
00930 
00940 
00950 
00960 
00970 
00980 
00990 
01000 
01010 
01020 
01030 
01040 
01050 
01060 
01070 
01080 
01090 
01100 
01110 
01120 
01130 
01140 
01150 
01160 
01170 
01180 
GOTO 620 
REM **** TEXT IS PRINTED **** 
PRINT T$ 
IF TYP(M)t3 THEN 570 
IF M 'rHEN 660 
RESTORE 
GOTO 670 
READ *1,1 
PRINT 
IF C$(1,1]M"Y" THEN 710 
GOSUB 2960 
PRINT TAB(10)"MULTI-SYLLABLE WORDS" 
PRINT 
REM **** Si IS COUNT OF PERIODS **** 
S1=0 
REM **** W1 IS COUNT OF WORDS **** 
W1=0 
REM **** S2 IS COUNT OF SYLLABLES **** 
S2=0 
REM *** Z1=NO OF 1 SYLL WORDS Z4=N0 OF MULTI-SYLL WORDS *** 
Z1=Z4=0 
GOSUB 3000 
REM **** REMOVE LEADING SPACES 
IF T$(1,1]*" " THEN 870 
IF LEN(, rS)=1 THEN 2030 
T$=T$(2] 
GOTO 820 
REM **** CHECK FOR LEFT BRACKET 
IF T$[1,1]="(" THEN 830 
IF T$(1,1]="[" THEN 830 
REM **** CHECK FOR QUOTE (" AND 
IF T$(1,1)=Q$ THEN 830 
IF T$[1,1]="'" THEN 830 
REM **** EXTRACT A WORD **** 
FOR I=2 TO LEN(T$) 
IF T$(I, I]=" " THEN 960 
NEXT I 
A$=T$[1, I-1] 
REM **** CHECK FOR DASH **** 
IF A$="-" THEN 2020 
REM **** CHECK FOR TEXT BETWEEN 
IF A$[1,1]t"<" THEN 1100 
FOR I=1 TO LEN(T$) 
IF T$(I, I]=">" THEN 1070 
NEXT I 
IF TYP(M)=3 THEN 2060 
GOSUB 3000 
GOTO 1010 
IF I=LEN(T$) THEN 2030 
T$=T$[I+1] 
GOTO 820 
IF I<LEN(T$) THEN 1190 
T$-"" 
IF LEN(TS)=1 THEN 2020 
IF A$[LEN(A$)Jt"-" THEN 1200 
IF TYP(M)-3 THEN 1200 
GOSUB 3000 
T$(LEN(A$)]=T$ 
T$[1, LEN(A$)-1]=A$ 
GOTO 930 
**** 
*"** 
') **** 
<... > - IF FOUND IGNORE **** 
01190 
01200 
01210 
01220 
01230 
01240 
01250 
01260 
01270 
01280 
01290 
01300 
31310 
01320 
01330 
01340 
01350 
01360 
01370 
01380 
01390 
01400 
01410 
01420 
01430 
01440 
01450 
01460 
01470 
01480 
01490 
01500 
01510 
01520 
01530 
01540 
01550 
01560 
01570 
01580 
01590 
01600 
01610 
01620 
01630 
01640 
01650 
01660 
01670 
01680 
01690 
01700 
01710 
01720 
01730 
01740 
01750 
01760 
01770 
01780 
T$=T$ [I+1] 
W1=W1+1 
REM **** V IS COUNT OF VOWELS IN THIS WORD **** 
V-0 
B=LEN(AS) 
REM **** CHECK FOR TRAILING COMMA **** 
IF A$(B, B]=", " THEN 1300 
REM **** CHECK FOR END OF SENTENCE **** 
FOR 1=1 TO P 
IF A$(B, B]tp$[I, I] THEN 1340 
S1=S1+1 
B=B-1 
IF 8=0 THEN 2010 
A$=A$[1,8] 
GOTO 1360 
NEXT I 
REM **** IF WORD HAS THREE LETTERS COUNT 1 SYLLABLE **** 
IF 8>3 THEN 1410 
V=1 
Z1=Z1+1 
GOTO 1870 
REM **** CHECK FOR RIGHT BRACKET **** 
IF A$[B, B]=")" THEN 1460 
IF A$ [B, B] ="] " THEN 1460 
REM **** CHECK FOR QUOTE (" AND ') **** 
IF A$[B, B]=Q$ THEN 1460 
IF AS(3, B]#"'" THEN 1500 
B=B-1 
IF 3=0 THEN 2010 
A$=A$[1, B] 
REM **** CHECK FOR SUFFIXES **** 
B1=B-1 
Z$=A$[31,81+1] 
X$=AS[31-1,81+1] 
IF X$="DED" THEN 1680 
IF X$="TED" THEN 1680 
IF Z$#"ED" THEN 1580 
B=B-2 
GOTO 1630 
IF Z$="ES" THEN 1560 
IF Z$-"LE" THEN 1680 
B1=B1-1 
REM DON'T KNOW WHY 'Z$=A$(Bl, B1+2)' HAS 
Z$=A$(B1, B1+2] 
REM **** TEST FOR TRAILING "E" **** 
IF A$(B, B]=V$(3,3] THEN 1660 
IF A$[B, B]#V$(4,4] THEN 1700 
B=B-1 
IF B=0 THEN 2010 
REM **** COUNT VOWELS **** 
REM **** L IS THE POSITION OF THE LAST 
L=0 
FOR I=1 TO 8 
FOR J=1 TO 12 
IF A$[I, I]#V$(J, J] THEN 1810 
REM **** WAS THE PREVIOUS CHARACTER 
IF I=1 THEN 1780 
L1=I-L 
IF L1=1 THEN 1790 
V=V+1 
BEEN INCLUDED! 
VOWEL **** 
A VOWEL **** 
01790 
31800 
01810 
01820 
01830 
01840 
01850 
01860 
01870 
01880 
01890 
31900 
01910 
01920 
31930 
01940 
01950 
01960 
01970 
01980 
01990 
02000 
02010 
02020 
32030 
02040 
02050 
02060 
02070 
02080 
02090 
02100 
02110 
02120 
02130 
02140 
02150 
02160 
02170 
02180 
02190 
02200 
02210 
02220 
02230 
02240 
02250 
02260 
02270 
02280 
02290 
02300 
02310 
02320 
02330 
02340 
02350 
02360 
02370 
02380 
L=I 
GOTO 1820 
NEXT J 
NEXT I 
REM **** MAKE SURE WORD HAS ONE SYLLABLE **** 
IF V>1 THEN 1870 
V=1 
Z1-Z1+1 
S2=S2+V 
IF V<3 THEN 1900 
Z4=Z4+1 
IF C$(1,11="Y" THEN 1920 
GOTO 2020 
IF V<3 THEN 2020 
REM *** PRINT SCM WORDS AND NUMBER OF 
IF G THEN 1980 
G=1 
PRINT V; A$; TAB(36); 
GOTO 2020 
PRINT V; A$ 
G=0 
GOTO 2020 
W1=W1-1 
IF T$#"" THEN 820 
IF TYP(M)I3 THEN 800 
IF NOT G THEN 2060 
PRINT 
GOSUB 2960 
PRINT 
PRINT USING 2090; S1 
IMAGE 4X, "NUMBER OF SENTENCES=", 4D. DD 
PRINT USING 2110; W1 
IMAGE 8X, "NUMBER OF WORDS=", 4D. DD 
PRINT USING 2130; S2 
IMAGE4X, "NUMBER OF SYLLABLES-", 4D. DD 
REM **** CALCULATE NUMBER OF WORDS PER 
F3=W1/S1 
REM **** CALCULATE NUMBER OF SYLLABLES 
F4=S2/W1 
REM **** CALCULATE FLESCH INDEX **** 
F1=206.835-(F3*1.015)-(F4*84.6) 
REM **** CALCULATE DALE INDEX **** 
F2=11.534-(. 053*F1) 
SYLLABLES *** 
SENTENCE **** 
PER WORD **** 
REM **** CALCULATE EQUIVALENT GRADE LEVEL **** 
G1=-(F1-150)/10 
G2=-(F1-110)/5 
G3=-(F1-93)/3.33 
G4=-(F1-140)/6.66 
PRINT USING 2280; F3 
IMAGE"AVERAGE SENTENCE LENGTH-", 4D. DD 
PRINT USING 2300; F4 
IMAGE"AVG. SYLLABLES PER WORD=", 4D. DD 
PRINT USING 2320; F1 
IMAGEIIX, "FLESCH INDEX-", 4D. DD 
PRINT USING 2340; F2 
IMAGE13X, "DALE INDEX=", 4D. DD 
IF Fl >= 70 THEN 2390 
IF Fl >- 60 THEN 2410 
IF Fl >- 50 THEN 2430 
IF Fl >_ -50 THEN 2450 
02390 
02400 
02410 
02420 
02430 
02440 
02450 
02460 
02470 
02480 
02490 
02500 
02510 
02520 
02530 
02540 
02550 
02560 
02570 
02580 
02590 
02600 
02610 
02620 
02630 
02640 
02650 
02660 
02670 
02680 
02690 
02700 
02710 
02720 
02730 
02740 
02750 
02760 
02770 
02780 
02790 
02800 
02810 
02820 
02830 
02840 
02850 
02860 
02870 
02880 
02890 
02900 
02910 
02920 
02930 
02940 
02950 
02960 
02970 
02980 
PRINT USING 2460; G1 
GOTO 2470 
PRINT USING 2460; G2 
GOTO 2470 
PRINT USING 2460; G3 
GOTO 2470 
PRINT USING 2460; G4 
IMAGE" GRADE LEVEL EQUIVALENT=", 4D. 0 
Z3=-2.2029+. 0778*F3+4.55*S2/W1 
PRINT USING 2490; Z3 
IMAGE 14X, "PSK INDEX-", 4D. DD 
Z5=. 4*(F3+100*Z4/W1) 
PRINT USING 2520; Z5 
IMAGE 14X, "FOG INDEX-", 4D. DD 
Z6=INT(SQR(Z4*30/S1))+3 
PRINT USING 2550; Z6 
IMAGE 17X, "SMOG-H=", 4D. DD 
Z7=SQR(Z4*30/S1)+3 
PRINT USING 2580; Z7 
IMAGE 17X, "SMOG-X=", 4D. DD 
PRINT "FJP NEW READING EASE INDEX"; 
Z2=159.9*21/W1-1.015*F3-31.517 
PRINT Z2 
G6=-(Z2-150)/10 
G7=-(Z2-110)/5 
G8=-(Z2-93)/3.33 
G9=-(Z2-140)/6.66 
IF Z2 >= 70 THEN 2700 
IF Z2 >= 60 THEN 2720 
IF Z2 >= 50 THEN 2740 
IF Z2 >= -50 THEN 2760 
PRINT USING 2780; G6 
GOTO 2790 
PRINT USING 2780; G7 
GOTO 2790 
PRINT USING 2780; G8 
GOTO 2790 
PRINT USING 2780; G9 
GOTO 2790 
IMAGE14X, "FJP GRADE=", 4D. D 
GOSUB 2960 
PRINT 
IF NOT M THEN 2850 
PRINT "DO YOU NOW HAVE A STORED TEXT 
INPUT A$ 
IF A$[1,1]="Y" THEN 430 
FOR ANALYSIS (Y OR N)"; 
PRINT "DO YOU WISH TO AMMEND YOUR STORED FILE AND RE-ANALYSE (Y OR 
INPUT AS 
IF A$[1,1]="Y" THEN 3060 
IF A$(1,1]#"N" THEN 2850 
PRINT "DO YOU WANT TO STORE THIS DATA ON FILE(Y OR N)"; 
INPUT A$ 
IF A$[1,1]="N" THEN 2950 
IF A$(1,1]$"Y" THEN 2890 
REM WRITE TO FILE HERE 
CHAIN "ASFIRT" 
STOP 
PRINT 
PRINT "------------------------------------------------------------ 
RETURN 
02990 REM **** ROUTINE TO READ TEXT **ý* 
03000 IF M THEN 3030 
03010 READ T$ 
03020 RETURN 
03030 READ *1; T$ 
03040 RETURN 
03050 END 
03060 CHAIN "ASTRED" 
03070 END 
Appendix 5.1. 
Grades for 140 passages from 'Tudor England' 
TUDOR ENGLAND 
AMABEL WILLIAMS-ELLIS & WILLIAM STOBBS 
BLACKIE 
No. Flesch U. S. Dale PSK Fog Smog FJP FJP Hi- Smog 
Index Grd. Ind. Ind. Ind. -H Ind. Grd. Cal -X 
1 65.11 9.0 8.08 6.07 13.34 9 55.705 11.2 6 9.71 
2 79.67 7.0 7.31 4.94 7.98 8 73.3078 7.7 8 8.16 
3 76.32 7.4 7.49 5.42 11.32 7 68.783 8.2 3 7.24 
4 59.53 10.1 8.38"- 6.58 17.68 11 56.255 11.0 8 11.94 
5 89.45 6.1 6.79 4.41 7.48 7 88.9236 6.1 6 7.74 
6 57.49 10.7 8.49 6.40 14.11 11 46.4723 14.0 13 11.83 
7 53.49 11.9 8.70 6.49 12.88 11 44.9688 14.3 15 11.66 
8 76.76 7.3 7.47 5.08 7.43 7 66.5538 8.7 7 7.83 
9 70.88 7.9 7.78 5.49 9.93 9 60.7582 9.8 11 9.42 
10 70.51 7.9 7.80 5.55 10.41 9 60.8649 9.8 10 9.55 
11 72.73 7.7 7.68 5.40 10.45 9 70.418 8.0 11 9.87 
12 81.12 6.9 7.23 4.90 9.40 9 81.0155 6.9 9 9.21 
13 69.73 8.1 7.84 5.74 12.38 9 65.608 8.9 8 9.93 
14 65.86 8.8 8.04 6.03 14.84 11 67.1632 8.6 10 11.66 
15 64.81 9.0 8.10 5.73 10.20 9 57.8751 10.5 13 9.98 
16 50.64 12.7 8.85 6.67 14.81 13 46.1364 14.1 17 13.10 
17 68.66 d. 3 7.90 5.52 10.20 9 65.7527 8.8 13 9.98 
18 78.14 7.2 7.39 5.10 9.02 8 72.8719 7.7 6 8.48 
19 63.02 9.4 8.19 6.00 12.00 10 60.113 10.0 10 10.75 
20 64.71 9.1 8.10 5.91 10.40 9 48.92 13.7 6 9.00 
21 42.55 14.6 9.28 7.46 20.62 16 41.372 14.8 17 16.04 
22 67.20 8.6 7.97 5.88 11.92 9 56.4224 11.0 5 9.12 
23 69.29 8.1 7.86 5.67 10.96 9 64.006 9.2 7 9.48 
24 74.04 7.6 7.61 5.51 12.32 9 69.3436 8.1 6 9.71 
25 78.52 7.1 7.37 5.01 9.01 9 73.7708 7.6 11 9.06 
26 75.51' 7.4 7.53 5.27 9.63 8 67.648 8.5' 8 8.86 
27 59.22 10.1 8.40 6.23 13.76 12 57.0848 10.8 14 12.17 
28 59.25 10.1 8.39 6.16 13.17 11 51.9839 12.3 16 11.94 
29 63.68 9.3 8.16 6.03 13.42 11 55.2109 11.3 12 11.49 
30 68.87 8.2 7.88 5.64 10.20 9 63.0007 9.4 8 9.32 
31 71.14 7.9 7.76 5.48 10.77 10 66.0742 8.8 12 10.17 
32 80.66 6.9 7.26 4.91 8.91 8 75.507 7.4 8 8.86 
33 80.71 6.9 7.26 4.88 7.92 8 78.5126 7.1 7 8.12 
34 74.75 7.5 7.57 5.27 8.47 8 64.463 9.1 6 8.07 
35 62.61 9.5 8.22 6.17 12.86 9 48.6883 13.7 6 9.71 
36 65.84 8.8 8.04 5.82 10.76 9 55.798 11.2 9 . 9.71 37 74.60 7.5 7.58 5.44 10.87 8 65.9673 8.8 5 8.48 
38 81.36 6.9 7.22 4.79 7.06 7 72.0398 7.8 6 7.74 
39 88.31 6.2 6.85 4.46 6.97 7 91.5951 5.8 5 7.33 
40 74.56 7.5 7.56 5.28 9.11 8 66.9684 8.6 6 8.48 
41 67.85 8.4 7.94 5.67 11.92 11 62.8336 9.4 13 11.06 
42 63.56 9.3 8.17 5.96 12.61 11 56.9281 10.8 14 11.37 
43 65.83 8.8 8.04 6.05 14.28 10 58.8792 10.2 8 10.75 
44 78.55 7.1 7.37 5.04 8.22 8 74.6373 7.5 6 8.07 
45 81.82 6.8. 7.20 4.89 7.83 7 75.0234 7.5 4 7.14 
46 48.78 13.7 8.95 6.93 15.67 12 42.0453 14.7 13 12.87 
47 55.96 11.1 8.57 6.56 14.34 11 46.9167 14.0 9 11.22 
48 55.20 11.4 8.61 6.78 17.63 12 48.8439 13.7 9 12.49 
49 39.90 15.0 9.42 7.77 21.23 14 31.438 16.3 13 14.40 
ý__` , 
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LIFE IN ENGLAND 2 
CONTINUED 
No. Flesch U. S. Dale PSK Fog Smog FJP FJP Hi- Smog 
Index Grd. Ind. Ind. Ind. -H Ind. Grd. Cal -X 
55.93 11.1 8.57 6.48 15.51 13 51.3033 12.5 14 13.25 
67.32 8.5 7.97 5.89 12.95 10 58.6064 10.3 7 10.25 
64.41 9.1 8.12 5.96 14.22 12 62.2468 9.6 15 12.49 
71.64 7.8 7.74 5.46 10.30 9 62.2189 9.6 9 9.71 
63.86 9.2 8.15 5.87 12.27 11 60.2983 9.9 14 11.37 
48.88 13.7 8.94 7.14 18.94 13 46.0285 14.1 12 13.95 
74.29 7.6 7.60 5.32 8.76 8 65.6662 8.9 5 8.00 
72.50 7.8 7.69 5.50 12.47 11 73.1888 7.7 11 11.12 
58.07 10.5 8.46 6.74 18.23 10 53.0293 12.0 6 10.75 
72.05 7.8 7.72 5.54 11.18 9 64.819 9.0 7 9.48 
59.61 10.0 8.37 6.13 12.73 11 51.6202 12.4 15 11.66 
66.40 8.7 8.01 5.74 11.07 10 60.2983 9.9 11 10.42 
71.43 7.9 7.75 5.47 9.79 9 67.9103 8.4 9 9.21 
62.10 9.6 8.24 5.98 12.30 11 58.1763 10.5 14 11.37 
65.76 8.8 8.05 5.81 10.94 10 60.0668 10.0 10 10.07 
69.78 8.0 7.84 5.79 12.94 9 63.8719 9.2 6 9.71 
66.96 8.6 7.99 5.87 13.29 11 65.5641 8.9 9 11.22 
55.30 11.3 8.60 6.46 13.89 12 47.9075 13.8 14 12.17 
69.97 8.0 7.83 5.55 10.69 10 65.3853 8.9 10 10.07 
68.82 8.2 7.89 5.55 8.91 8 62.715 9.5 8 8.86 
78.50 7.1 7.37 5.14 9.41 8 72.7775 7.7 5 8.00 
71.85 7.8 7.73 5.47 10.16 9 64.2158 9.2 8 9.32 
65.44; \8.9 8.07 5.96 12.60 10 57.3855 10.7 9 10.35 
73.30 y ý 7.7 7.65 5.39 10.12 9 66.9448 8.6 8 9.32 
51.50" 12.5 8.80 6.63 13.70 12 54.996 11.4 14 12.17 
57.23 10.7 8.50 6.34 13.45 11 57.6007 10.6 13 11.83 
62.89 9.4 8.20 6.23 14.93 11 57.8758 10.5 9 11.22 
59.95 9.9 8.36 6.36 13.24 9 43.5844 14.5 5 9.12 
52.83 12.1 8.73 6.57 13.76 12 52.5593 12.1 14 12.17 
63.13 9.4 8.19 5.89 12.22 11 64.8515 9.0 14 11.37 
50.00 12.9 8.88 6.88 16.56 13 42.8559 14.6 15 13.61 
65.84 8.8 8.04 5.88 12.34 10 60.5618 9.9 10 10.75 
70.63 7.9 7.79 5.53 11.19 10 64.9348 9.0 11 10.42 
61.90 9.6 8.25 6.07 10.57 9 46.9293 14.0 6 9.00 
78.26 7.2 7.39 5.07 9.10 8 72.5194 7.7 8 8.86 
68.67 8.3 7.89 5.63 10.36 9 64.386 9.1 9 9.71 
69.48 8.1 7.85 5.48 8.63 8 55.8712 11.1 9 8.81 
76.13 7.4 7.50 5.11 7.35 7 63.737 9.3 6 7.74 
73.52 7.6 7.64 5.47 10.77 8 64.4163 9.1 7 8.92 
45.09 14.3 9.14 7.82 23.50 8 36.8649 15.5 2 8.48 
68.17 8.4 7.92 5.85 13.41 10 63.4361 9.3 8 10.75 
69.11 8.2 7.87 5.65 11.39 10 60.2864 9.9 9 10.35 
80.36 7.0 7.27 5.01 8.58 7 74.2475 7.6 4 7.47 
65.35 8.9 8.07 5.84 12.20 11 63.3723 9.3 11 11.12 
57.37 10.7 8.49 6.47 13.73 11 42.9299 14.6 9 11.11 
49.37 13.6 8.92 6.80 16.14 13 47.7331 13.9 20 13.95 
58.81 10.3 8.42 6.16 12.30 11 51.9666 12.3 14 11.37 
52.68 12.1 8.74 6.66 15.96 13 53.192 12.0 15 13.61 
60.89 9.8 8.31 6.12 12.87 11 59.0799 10.2 12 11.49 
59.82 10.0 8.36 6.35 14.06 10 52.8496 12.1 8 10.75 
51.10 12.6 8.83 6.78 15.40 12 46.643 14.0 13 12.87 
58.52 10.4 8.43 6.34 14.70 12 56.1981 11.1 12 12.49 
ýýý-_ 
LIFE IN ENGLAND 2 
CONTINUED 
No. Flesch U. S. Dale PSK Fog Smog F. J. P. FJP Iii- Smog 
Index Grd. Ind. Ind. Index -H Index Grd. cal -K 
102 69.79 8.0 7.84 5.75 12.40 9 61.434 9.7 6 9.71 
103 62.89 9.4 8.20 6.21 13.93 10 56.0983 11.1 7 10.25 
104 83.20 6.7 7.12 4.78 7.71 7 80.304 7.0 5 7.63 
105 44.87 14.3 9.16 7.33 18.28 13 39.7225 15.1 11 13.49 
106 60.37 9.9 8.33 6.25 14.34 12 53.192 12.0 11 12.08 
107 79.60 7.0 7.32 4.94 8.26 8 74.9518 7.5 8 8.48 
108 56.21 11.0 8.55 6.29 11.98 11 47.168 13.9 11 11.12 
109 60.73 9.9 8.32 6.21 14.97 12 60.5146 9.9 13 12.87 
110 86.71 6.3 6.94 4.64 7.87 6 82.6843 6.7 3 0.87 
111 81.94 6.8 7.19 4.86 9.02 8 77.9405 7.2 8 6.86 
112 69.43 8.1 7.85 5.62 10.72 9 66.8158 8.6 9 0.71 
113 65.99 8.8 8.04 5.78 11.97 11 60.6711 9.9 13 11.06 
114 63.10 9.4 8.19 6.29 16.43 11 b2.585 9.5 8 11.49 
115 69.68 8.1 7.84 5.67 13.79 12 78.2685 7.2 14 12.17 
116 52.48 12.2 8.75 6.67 17.56 14 57.8298 10.6 19 14.94 
117 58.41 10.4 8.44 6.15 12.23 11 53.8461 11.8 14 11.37 
118 37.69 15.4 9.54 7.43 17.47 14 36.01 15.6 19 14.94 
119 50.22 12.8 8.87 6.74 14.74 12 44.7139 14.3 13 12.87 
120 43.67 14.5 9.22 7.35 17.43 13 37.2173 15.4 10 13.00 
121 63.30 9.3 8.18 5.97 13.12 11 65.8322 8.8 13 11.83 
122 69.70 8.1 7.84 5.60 10.02 9 59.6427 10.0 6 9.00 
123 51.98 12.3 8.78 6.97 18.20 13 50.4294 12.8 10 13.00 
124 69.01 8.2 7.88 5.92 13.93 9 63.3717 9.3 5 9.12 
125 71.26 7.9 7.76 5.59 10.43 8 61.8302 9.6 5 8.48 
126 84.97 6.5 7.03 4.69 7.75 7 80.4915 7.0 5 7.63 
127 67.06 8.6 7.98 5.52 9.30 9 60.0882 10.0 14 9.18 
128 76.70 7.3 7.47 5.21 8.98 7 69.2496 8.2 4 7.90 
129 53.34 11.9 8.71 6.62 15.92 13 54.5665 11.5 15 13. bl 
130 60.50 9.9 8.33 6.20 11.93 9 50.5384 12.8 8 9.93 
131 57-31 10.7 8.50 6.22 11.84 11 49.8026 13.5 13 11.06 
132 72.32 7.8 7.70 5.59 12.10 9 70.7105 7.9 6 9.71 
133 68.09 8.4 7.93 5.65 11.07 10 65.0953 9.0 11 10.42 
134 65.80 8.8 8.05 5.79 11.19 10 57.3205 10.7 11 10.42 
135 66.81 8.6 7.99 5.71 11.02 10 59.5924 10.0 11 10.42 
136 56.50 11.0 8.54 6.80 17.43 10 47.8071 13.8 5 10.07 
137 84.17 6.6 7.07 4.86 8.80 6 79.301 7.1 2 6.46 
138 65.03 9.0 8.09 5.72 11.78 10 60.1577 10.0 17 10.98 
139 67.39 8.5 7.96 5.77 11.64 10 61.9681 9.6 9 10.35 
140 52.08 12.3 8.77 6.42 11.89 11 57.2117 10.7 13 11.06 
Cý 
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Appendix 6.1. 
Tabulation of formula scores for all passages analysed. 
THE EARLY I"IOD9RN '. GE 
L. E. SNELLGROVE 
LONGt AN GROUP LII. IITED, LONDON 
File Flesch U. S. Dale P5K Fog Smog F. J. P. FJP. Hi- : mog 
No. Index Grd. Ind. Ind Index -H Index Grd. cal -X 
1A 65.61 8.9 8.06 5.65 7.66 8 50.4994 12.8 8 8.16 
2A 67.85 8.4 7.94 5.65 9.43 8 61.5658 9.7 7 8.92 
3A 58.47 10.4 8.44 6.06 11.45 10 53.4349 11.9 16 10.75 
aA 76.65 7.3 7.47 5.05 8.03 8 68.3818 8.3 9 8.48 
5A 69.74 8.1 7.84 5.52 9.79 9 62.5655 9.5 10 9.55 
6A 62.03 6.8 7.19 4.86 6.76 5 68.9951 8.2 2 5.93 
7A 82.88 6.7 7.14 4.76 7.09 7 74.9518 7.5 5 7.33 
8X 73.79 7.6 7.62 5.20 7.61 8 71.2669 7.9 8 8.16 
CA 58.81 10.3 8.42 6.16 12.30 11 5C. 4142 12.8 14 11.37 
10A, 42.72 14.6 9.27 7.20 17.20 14 40.647 14.9 18 14.62 
11A 54.67 11.5 8.64 6.24 10.86 10 41.3059 14.8 16 10.30 
12.1 55.01 11.4 8.62 6.21 12.18 10 47.6001 13.9 19 10.96 
13A 57.27 10.7 8.50 6.15 12. C8 11 52.0429 12.3 18 11.22 
14A 59.62 10.0 8.37 6.24 14"C0 12 55.9174 11.1 14 12.17 
15A 56. C5 11.1 8.56 6.22 13.18 11 51.0166 12.6 21 11.87 
16a 63.44 9.3 8.17 5.84 11.31 10 57.4977 10.7 14 1(. 75 
17A 53.47 11.9 8.70 6.39 14.02 12 51.803 12.4 21 12.49 
18A 50.97 12.6 8.83 6.75 13.94 11 43.5011 14.4 10 11.66 
191 62.43 - 9.5 8.23 5.95 11.88 11 57.4694 10.7 13 11.06 
20k 72.41 7.8 7.70 5.36 9.34 9 67.8261 8.4 9 9.21 
21A 59.42 10.1 8.38 6.03 10.20 9 42.9255 14.6 13 9.98 
221 75.03 7.5 7.56 5.26 8.90 8 63.6019 9.3 7 8.42 
23A 60.55 9.9 8. '3 5.99 10.91 10 53.8026 11.8 13 10.46 
24A 58.30 10.4 8.44 6.57 12.53 11 57.632 10.6 21 11.37 
24AB 40.96 14.9 9.36 7.15 16.05 13 43.3406 14.5 24 13.95 
251 60.96 9.8 8.30 6.05 12.33 11 60.3662 9.9 14 11.37 
261 67.55 8.5 7.95 5.60 10.96 10 62.5036 9.5 15 10.50 
271 55.03 11.4 8.62 6.33 13.08 11 " 61.4494 9.7 16 11.94 
281 72.20 7.8 7.71 5.37 9.71 9 69.111 8.2 10 9.55 
29A 65.43 8.9 8.07 5.73 11.71 11 61.116 9.8 15 11.02 
301 65.35 8.9 6.07 5.84 10.92 9 56.568 10.9 8 9.93 
31A 74.99 7.5 7.56 5.28 9.90 9 71.718 7.8 8 9.32 
32A 76.08 7.4 7.50 5.15 9.68 9 71.7505 7.6 10 9.55 
331 70.97 7.9 7.77 5.50 10.33 9 67.2339 8.6 9 9.71 
34A 56.49 11.0 8.54 6.22 11.71 11 48.8281 13.7 15 11.02 
_, 
THE E LY 41UDE : II AGE 
CCLTII-TED 
File Fle8ch J. S. Dale PSK Fog Smog F. J. P. FJP Hi- Scog 
No. Index Grd. Ind. Ind Index -H Index Grd. cal -X 
35A 54.44 11.6 8.65 6.33 13.31 12 53.121 12.1 19 12.02 
36A 72.63 7.7 7.68 5.41 9.94 9 65.6662 8.9 8 9.32 
37A 73.86 7.6 7.62 5.36 10.81 10 67.9805 8.4 10 10.07 
38B 71.96 7.8 7.72 5.45 11.92 11 73.7006 7.6 13 11.06 
39A 69.76 8.0 7.84 5.53 10.62 10 63.8647 9.2 12 10.17 
406 62.21 9.6 8.24 6.02 11.85 10 52.2637 12.2 10 10.75 
41A 52.26 12.2 8.76 6.53 14.61 13 55.3324 11.3 20 13.00 
42A 56.13 11.1 8.56 6.31 13.86 12 46.66C5 14.0 18 12.49 
43 66.61 8.7 8.00 5.65 10. C6 9 59.0638 10.2 11 9.87 
44A 73.35 7.2 7.38 5.10 8.71 8 70.1348 8.0 5 8.00 
45A 71.99 7.8 7.72 5.43 8.98 8 61.224 9.8 6 8.48 
46s 75.90 7.4 7.51 5.10 7.28 7 62.012 9.6 7 7.83 
47A 67.02 8.6 7.98 5.63 10.96 10 59.8999 9.9 15 ; 0.50 
48a 69.32 8.1 7.86 5.59 11.11 10 62.5309 9.5 11 10.42 
49A 63.86 9.2 8.15 5.87 12.27 11 58.6993 10.3 14 11.37 
50A 78.25 7.2 7.39 5.14 9.88 8 71.9801 7.8 7 9.92 
51A 79.84 7.0 7.30 4.98 9.10 8 75.5062 7.4 8 8.86 
52A 72.63 7.7 7.68 5.41 8.37 7 59.3956 10.1 4 7.47 
53A 66.58 8.7 8.01 5.72 10.18 9 57.5749 10.6 9 9.71 
54A 72.34 7.8 7.70 5.28 9.25 9 65.1185 9.0 12 9.32 
55A 57.21 10.7 8.50 6.25 14.24 12 53.1287 12.0 19 12.75 
56A 72.65 7.7 7.68 5.37 9.18 8 64.1544 9.2 7 8.92 
57A 41.94 14.7 9.31 7.06 15. e2 13 37.4486 15.4 23 13.72 
58A 65.71 8.9 8.05 5.76 11.00 10 57.5749 10.6 11 10.42 
59A 64.71 9.1 8.10 5.91 13.20 11 63.311 9.3 13 11.83 
60A 54.21 11.6 8.66 6.39 13.06 11 47.0294 14.0 16 11.94 
61A 66.36 8.7 8.02 5.77 12.01 11 61.2547 9.7 13 11.06 
62A 69.66 8.1 7.84 5.51 10.11 9 59.517 10.1 11 9.87 
63& 62.27 9.5 8.23 5.85 11.47 10 55.5002 11.3 18 10.75 
64A 74.87 7.5 7.57 5.20 9.82 9 73.6755 7.6 12 9.71 
65A 57.58 10.6 8.48 6.15 10.49 10 51.6768 12.4 12 10.17 
66L 60.57 9.9 8.32 5.97 9.06 9 46.5326 14.0 10 9.12 
67A 51.84 12.4 8.79 6.48 12.87 11 47.1905 13.9 18 11.78 
684 73.30 7.7 7.65 5.39 9.75 8 66.9448 8.6 7 8.92 
69L 69.81 8.0 7.83 5.45 10.21 9 63.3256 9.3 13 9.98 
70 64.31 9.1 8.13 5.83 10.12 9 51.7185 12.4 9 9.71 
i? ' FARLY , Oi: ERIf AGG 
CONTIIJLED 
File 'lesch U. S. Dale PSE Fog Smog F. J. P. FJP Iii- Jmog 
110. index Grd. Ind. Ind Index -II Index Ord cal -X 
71A 70.15 8.0 7.82 5.50 9.45 9 61.7243 9.7 9 9.21 
72a 74.27 7.6 7.60 5.27 7.79 7 66.5636 8.7 5 7.63 
73A 62.61 9.5 8.22 5.87 11.32 10 58.8087 10.3 16 10.75 
74A 74.46 7.6 7.59 5.21 8.24 8 66.8447 8.6 8 0.48 
75' 65.72 8.9 8.05 5.71 1C. 50 10 58.6975 10.3 12 10.17 
76e1 66.11 8.8 8.03 5.79 11.00 10 59.1866 10.2 10 10.07 
77A 62.36 9.5 8.23 5.88 10.48 10 53.0012 12.0 12 . C. 17 
7E 70.52 7.9 7.80 5.59 11.15 9 61.4466 9.7 8 9.93 
79A 76.20 7.4 7.50 5.13 9.63 9 70.5253 7.9 10 9.55 
801 70.28 8.0 7.81 5.47 9.29 9 59.1129 10.2 9 9.21 
81A 60.88 9.8 8.31 5.98 10.51 10 44.5765 14.3 12 10.17 
82& 75.71 7.4 7.52 5.17 7.99 8 64.4943 9.1 6 3.07 
{ 83L 70.37 8.0 7.80 5.45 9.12 9 56.8087 10.3 10 9.12 
840 78.52 7.1 7.37 5.02 6.37 5 61.5675 9.7 2 5.93 
84B 63.98 9.2 8.14 5.84 9.92 9 49.9266 13.5 10 9.55 
85A 68.94 8.2 7.88 5.60 8.67 8 52.3033 12.2 5 8.00 
86A 70.56 7.9 7.79 5.42 8.26 8 57.8751 10.5 8 8.48 
87A 77.07 7.3 7.45 5.16 9.42 8 69.0513 8.2 8 d. 86 
88L 75.09 7.5 7.55 5.24 9.10 8 65.474 9.0 8 8.86 
89A 62.26 9.5 8.23 5.83 10.03 9 52.0825 12.3 14 9.83 
901 70.05 8.0 7.82 5.45 9.01 9 61.7409 9.7 10 9.12 
91A 79.70 7.0 7.31 4.82 6.66 7 73.7683 7.6 9 7.56 
92A 59.63 10.0 8.37 6.00 10.20 9 56.5325 11.0 13 9.98 
93A 65.32 8.9 8.07 5.79 11.45 10 58.3355 10.4 12 10.75 
94t 68.10 8.4 7.92 5.56 9.81 9 60.9799 9.8 12 9.71 
9511 66.30 8.7 8.02 5.67 8.78 8 55.2158 11.3 8 8.86 
Sti4 72.32 7.8 7.70 5.42 9.87 9 61.8973 9.6 8 9.32 
97A 72.95 7.7 7.67 5.42 10.31 9 65.6963 8.9 7 9.48 
98A 62.23 9.6 8.24 5.99 10.87 10 49.0121 13.7 10 10.07 
99k 69.28 8.1 7.86 5.52 10.23 9 63.881 9.2 13 9.98 
100k 74.02 7.6 7.61 5.33 9.87 9 68.2933 8.3 8 9.32 
101A 63.02 9.4 8.19 5.92 10.27 9 53.9023 11.7 9 9.71 
102A 57.70 10.6 8.48 6.17 11.35 10 48.6091 13.7 14 10.75 
1031k 57.94 10.5 8.46 6.27 12.40 11 45.722 14.2 11 11.12 
1044 80.11 7.0 7.29 4.87 5.99 6 65.1185 9.0 4 6.65 
THE EARLY t: OD! 'IiN AGE 
CCITTII(UED 
File Fleach U. S. Dale PSK Fog Smog F. J. P. FJP Hi- smog 
No. Index Grd. Ind. Ind Index -H Index Ord . cal -X 
105A 71.32 7.9 7.75 5.34 9.13 9 68.5627 8.3 13 9.24 
106A 56.04 11.1 8.56 6.30 11.90 11 43.7192 14.5 13 11.06 
107A 59.16 10.2 8.40 6.08 12.10 11 56.4155 11.0 16 11.28 
108& 71.54 7.8 7.74 5.40 8.43 8 58.2706 10.4 7 a. 48 
109A 64.76 9.0 8.10 5.74 9.17 9 50.7354 12.7 9 9.21 
110& 61.61 9.7 8.27 6.10 13. C1 11 51.0508 12.6 12 11.49 
111A 61.85 9.6 8.26 5.99 11.11 10 48.4221 13.8 11 10.42 
1124 59.09 10.2 8.40 6.10 1C. 63 10 48.0312 14.8 12 10.17 
1131 62.56 9.5 8.22 5.96 11.57 10 52.7519 12.1 12 10.75 
114A 55.70 11.2 8.58 6.36 13.18 11 52.3292 12.2 16 11.94 
115k 59.90 9.9 8.36 6.10 12.32 11 55.4397 11.3 14 11.37 
116A 66.16 8.8 8.03 5.71 10.21 9 55.6904 11.2 11 9.87 
117A 58.55 10.3 8.43 6.18 11.19 10 46.6605 14.0 11 10.42 
118& 63.60 9.3 8.16 5.81 11.75 11 62.02 9.6 15 11.02 
119A 63.13 9.4 8.19 5.89 10.52 10 56.3462 11.0 10 10.07 
120k 69.50 8.1 7.85 5.67 11.45 9 61.3823 9.7 8 9.93 
121A 55.22 11.3 8.61 6.35 11.90 11 43.7192 14.5 13 11.06 
122A 55.52 11.3 8.59 6.30 11.01 10 45.5657 14.2 13 10.46 
123A 56.35 11.0 8.55 6.29 11.53 10 42.652 14.6 12 10.75 
124A 64.50 9.1 8.12 5.76 10.05 9 55.2158 11.3 11 9.87 
125A 69.30 8.1 7.86 5.63 9.97 8 58.0399 10.5 7 8.92 
126A 74.93 7.5 7.56 5.14 7.21 7 66.7502 8.6 7 7.53 
127s' 62.34 9.5 8.23 5.97 12.32 11 55.4397 11.3 14 11.37 
128A 63.18 9.4 8.19 5.85 10.23 9 58.1188 10.5 13 9.98 
129A 63.74 9.3 8.16 5.85 11.73 11 62.7009 9.5 15 11.02 
130k 73.66 7.6 7.63 5.33 8.58 8 62.4715 9.5 6 8.07 
131A 75.90 7.4 7.51 5.16 8.02 8 64.8644 9.0 6 8.07 
132k 61.59 9.7 8.27 6.00 11.88 11 52.7199 12.1 13 11.06 
1 33k 57.10 10.8 8.51 6.31 14.00 12 53.717 11.8 15 12.49 
THE EARLY MODERN AGE 
CONTINUED 
File Flesch U. S. Dale PSK Fog 
No. Index Grd. Ind. Ind. Index 
134A 62.83 9.4 8.20 5.82 10.21 
135A 66.21 8.8 8.03 5.76 10.75 
136A 66.60 8.7 8.00 5.75 11.19 
137A 76.43 7.4 7.48 5.14 9.71 
138A 54.21 11.6 8.66 6.41 11.93 
139A 62.59 9.5 8.22 5.88 9.70 
140A 64.40 9.1 8.12 5.87 11.97 
141A 63.86 9.2 8.15 5.95 13.20 
142A 62.05 9.6 8.25 5.85 9.62 
143A 77.36 7.3 7.43 5.08 8.75 
144A 63.10 9.4 8.19 6.11 12.48 
145A 72.91 7.7 7.67 5.37 9.29 
146A 73.87 7.6 7.62 5.33 9.02 
147A 62.76 9.4 8.21 5.93 9.83 
148A 62.18 9.6 8.24 5.95 10.69 
149A 64.00 9.2 8.14 5.80 11.72 
150A 67.15 8.6 7.97 5.75 12.20 
151A 50.47 12.8 8.86 6.82 16.60 
152A 71.73 7.8 7.73 5.48 9.75 
153A 56.57 10.9 8.54 6.27 13.07 
154A 74.36 7.6 7.59 5.25 9.68 
155A 67.53 8.5 7.95 5.64 11.71 
156A 79.57 7.0 7.32 4.97 8.51 
157A 70.67 7.9 7.79 5.44 10.08 
158A 79.69 7.0 7.31 4.95 10.22 
159A 58.96 10.2 8.41 6.05 10.96 
160A 82.00 6.8 7.19 4.93 8.25 
161A 76.31 7.4 7.49 5.12 8.26 
162A 68.19 8.4 7.92 5.61 10.25 
163A 66.01 8.8 8.04 5.70 9.29 
164A 72.31 7.8 7.70 5.29 8.85 
165A 71.35 7.9 7.75 5.30 9.20 
166A 64.43 9.1 8.12 5.71 10.84 
Smog F. J. P. FJP Hi- Smog 
-H Index' Grd. Cal -X 
9 58.3802 10.4 13 9.98 
10 55.0714 11.4 10 10.07 
10 55.7976 11.2 11 10.42 
9 73.908 7.6 10 9.55 
11 43.1397 14.5 13 11.06 
9 54.2674 11.6 10 9.55 
11 57.6542 10.6 13 11.06 
11 61.712 9.7 13 11.83 
9 52.5813 12.1 13 9.58 
8 73.4784 7.7 9 8.81 
9 52.0929 12.3 6 9.71 
8 61.0564 9.8 8 3.80 
8 66.4113 8.7 6 8.48 
9 45.4143 14.2 8 9.32 
10 53.6082 11.8 12 10.17 
11 65.224 9.0 15 11.02 
11 66.7744 8.6 11 11.12 
13 48.4393 13.7 16 13.95 
8 59.4728 10.1 7 8.92 
11 52.7199 12.1 16 11.94 
9 71.7505 7.8 10 9.55 
11 70.518 7.9 15 11.02 
8 74.6456 7.5 8 8.48 
9 68.1613 8.4 11 9.87 
9 79.3463 7.1 13 9.98 
10 52.624 12.1 15 10.50 
6 74.4167 7.6 3 6.87 
8 73.3993 7.7 8 8.48 
9 60.9035 9.8 11 9.87 
9 57.4977 10.7 9 9.21 
9 67.9142 8.4 11 9.06 
9 65.6712 8.9 14 9.18 
10 56.3432 11.0 16 10.30 
ý -, 
THE EARLY MODERN AGE 
CONTINUED 
File Flesch U. S. Dale PSK Fog Smog F. J. P. FJP Hi- Smog 
No. Index Grd. Ind. Ind. Index -H Index Grd. Cal -X 
167A 74.58 7.5 7.58 5.17 8. 9 69.1352 8.2 11 9.06 
168A 68.19 8.4 7.92 5.61 10.62 10 62.3841 9.5 12 10.17 
169A 52.29 12.2 8.76 6.56 13.94 12 48.1079 12.8 18 12.49 
110A 64.67 9.1 8.11 5.82 12.12 11 59.6414 10.0 16 11.28 
171A 56.01 11.1 8.57 6.18 11.88 10 50.0549 12.9 19 10.96 
17t2A 54.54 11.6 8.64 6.34 12.47 11 48.6091 13.7 17 11.54 
173A 68.32 8.3 7.91 5.62 10.18 9 60.8718 9.8 9 9.71 
174A 65.39 8.9 8.07 5.80 11.92 11 61.2812 9.7 13 11.06 
175A 71.19 7.9 7.76 5.40 10.47 10 66.3778 8.7 12 10.17 
176A 61.14 9.8 8.29 5.99 11.73 11 52.0202 12.3 15 11.02 
177A 54.73 11.5 8.63 6.32 12.49 11 48.2461 13.8 17 11.54 
178A 65.71 8.9 8.05 5.61 9.12 9 60.2285 10.0 14 9.18 
179A 67.67 8.5 7.95 5.67 12.16 11 66.318 8.7 16 11.28 
Li 180A 72.09 7.8 7.71 5.47 10.24 9 61.8047 9.6 8 9.32 
181A 80.20 7.0 7.28 4.95 7.83 7 69.98 8.0 5 7.03 
182A 66.17 8.8 8.03 5.74 9.64 9 52.5661 12.1 9 6.21 
183A 61.59 9.7 8.27 6.00 11.88 11 51.1368 12.6 13 11.06 
184A 59.92 9.9 8.36 6.09 10.69 10 43.2209 14.5 10 10.07 
185A 70.14 8.0 7.82 5.56 11.25 10 62.4616 9.5 11 10.42 
186A 70.14 8.0 7.82 5.56 9.75 8 56.484 11.0 7 3.92 
187A1 75.41 7.5 7.54 5.19 8.89 8 67.1886 8.6 8 8.86 
187A2 75.61 7.4 7.53 5.14 9.26 9 70.0662 8.0 12 9.32 
188A 63.38 9.3 8.17 5.92 11.95 11 55.7976 11.2 13 11.06 
189A 65.05 9.0 8.09 5.96 12.33 10 56.3728 11.0 9 10.35 
190A 78.61 7.1 7.37 4.99 7.45 7 71.5476 7.8 0 7.74 
191A 54.71 11.5 8.63 6.38 12.69 11 48.8617 13.7 15 11.66 
192A 66.60 8.7 8.00 5.75 10.81 10 57.3205 10.7 10 10.07 
193A 65.10 9.0 8.08 5.70 9.99 9 58.0345 10.5 14 9.83 
194A 73.41 7.7 7.64 5.39 10.16 9 70.138 8.0 8 9.32 
195A 66.00 8.8 8.04 5.77 10.33 9 56.2603 11.0 9 9.71 
196A 66.14 8.8 8.03 5.85 12.17 10 61.146 9.8 10 10.75 
197A 70.54 7.9 7.80 5.94 9.88 9 62.3841 9.5 10 9.55 
198A 56.79 10.9 8.52 6.11 12.20 10 58.3341 10.4 21 10.94 
199A 60.16 10.0 8.35 5.90 9.57 9 52.1245 12.3 15 9.40 
200A 56.98 10.8 8.51 6.23 12.24 11 46.0357 14.1 14 11.37 
THE EARLY MODERN AGE 
CONTINUED 
File Flesch U. S. Dale PSIC Fog Smog F. J. P. FJP Hi- Smog 
No. Index Grd. Ind. Ind. Index -H Index Grd. Cal -X 
201A 74.62 7.5 7.58 5.25 9.40 9 67.178 8.6 9 9.21 
202A 66.31 8.7 8.02 5.60 8.77 9 57.7468 10.6 12 9.00 
203A 63.73 9.3 8.16 5.82 10.96 10 54.6143 11.5 15 10.50 
'204A 71.76 7.8 7.73 5.32 8.44 8 62.3029 9.5 10 8.77 
205A 63.50 9.3 8.17 5.85 12.10 11 58.3351 10.4 16 11.28 
206A 60.17 10.0 8.35 6.02 10.93 10 54.0224 11.7 13 10.46 
207A 60.48 9.9 8.33 5.96 10.60 10 50.1365 12.9 14 10.25 
208A 70.94 7.9 7.77 5.48 8.94 8 55.9264 11.1 6 8.48 
209A 63.10 9.4 8.19 6.11 13.66 11 53.676 11.8 9 11.22 
210A 72.10 7.8 7.71 5.29 7.63 8 62.9026 9.4 9 ö. 20 
211A 59.04 10.2 8.40 6.12 11.84 11 53.0659 12.0 13 11.06 
212A 72.80 7.7 7.68 5.35 9.38 9 62.2179 9.6 9 9.21 
213A 58.96 10.2 8.41 6.07 11.32 10 47.838 13.8 14 10.75 
214A 73.21 7.7 7.65 5.35 10.12 9 05.1837 9.0 9 9.71 
215A 64.82 9.0 8.10 5.79 10.97 10 56.0811 11.1 13 10.46 
216A 69.37 8.1 7.86 5.50 9.84 9 61.3805 9.7 12 9.71 
217A 58.01 10.5 8.46 6.16 10.99 10 49.0591 13.7 13 10.46 
218A 60.91 9.8 8.31 6.01 11.74 11 52.8339 12.1 15 11.02 
219A 46.46 14.0 9.07 6.83 14.62 13 39.0462 15.2 20 13.00 
220A 48.44 13.7 8.97 6.73 13.48 12 39.5523 15.1 17 12.22 
221A 55.98 11.1 8.57 6.27 12.10 11 48.0312 13.8 16 11.28 
222A 71.55 7.8 7.74 5.35 9.39 9 66.6225 8.7 11 9.42 
223A 59.48 10.1 8.38 6.16 13.18 11 53.7569 11.8 16 11.94 
224A 63.10 9.4 8.19 5.79 10.03 9 53.6657 11.8 14 9.83 
225A 58.22 10.4 8.45 6.28 12.21 10 49.1994 13.6 10 10.75 
226A 69.48 8.1 7.85 5.48 9.02 9 60.5741 9.9 10 9.12 
227A 63.79 9.2 8.15 5.79 9.82 9 58.7154 10.3 12 9.71 
228A 59.61 10.0 8.37 6.13 11.97 11 53.1287 12.0 13 11.06 
229A 59.35 10.1 8.39 6.14 12.33 11 52.7519 12.1 14 11.37 
230A 55.90 11.1 8.57 6.33 14.24 12 52.0009 12.3 19 12.75 
231A 60.76 9.8 8.31 6.04 11.88 11 49.5536 13.6 13 11.06 
232A 56.35 11.0 8.55 6.29 11.53 10 47.3093 13.9 12 10.75 
233A 69.35 8.1 7.86 5.54 11.34 10 73.7923 7.6 14 10.75 
234A 67.85 8.4 7.94 5.67 9.20 8 58.1763 10.5 6 8.48 
235A 65.41 8.9 8.07 5.74 9.77 9 60.6655 9.9 10 9.55 
ý-- 236A 74.37 7.6 7.59 5.20 8.11 8 63.6314 9.3 9 8.48 
ý, 
THE EARLY MODERN AGE 
CONTINUED 
File Flesch U. S. Dale PSK Fog Smog P. J. Y. FJP Hi- Smog 
No. Index Grd. Ind. Ind. Index -H Index Grd. . . cal -X 
237A 57.82 10.6 8.47 6.14 11.31 10 53.121 12.0 14 10.75 
238A 59.83 10.0 8.36 6.02 11.32 10 50.4668 12.8 16 10.75 
239A 72.51 7.7 7.69 5.39 9.73 9 62.1743 9.6 8 9.32 
240A 70.90 7.9 7.78 5.43 8.87 8 60.3291 9.9 8 8.86 
241A 50.90 12.6 8.84 6.49 12.49 11 40.4411 14.9 19 11.44 
242A 67.02 8.6 7.98 5.63 9.10 9 55.4583 11.3 10 9.12 
243A 65.84 8.8 8.04 5.74 9.13 8 50.5397 12.8 8 8.86 
244A 75.45 7.5 7.54 5.14 7.70 8 64.152 ). 2 7 8.12 
245A 82.13 6.8 7.18 4.83 8.05 8 75.0138 7.5 6 8.07 
246A 71.36 7.9 7.75 5.42 9.71 9 67.512 8.5 10 9.55 
247A 66.81 8.6 7.99 5.71 10.21 9 64.4873 4.1 9 9.71 
248A 61.90 9.6 8.25 6.07 12.12 10 51.5866 12.4 10 10.75 
249A 54.61 11.5 8.64 6.40 12.39 11 40.5269 14.9 14 11.37 
250A 66.21 8.8 8.02 5.66 10.58 10 03.284 9.3 14 10.25 
251A 59.65 10.0 8.37 6.08 12.11 11 53.2258 11.9 16 11.28 
252A 74.66 7.5 7.58 5.27 10.93 10 73.1053 7.7 11 10.42 
253A 67.15 8.6 7.98 5.73 10.90 10 56.813 10.9 10 10.07 
254A 74.42 7.6 7.59 5.32 9.59 8 70.5957 7.9 7 8.92 
255A 72.11 7.8 7.71 5.40 9.50 9 63.8647 9.2 9 9.21 
256A 68.10 8.4 7.92 5.57 9.63 9 58.6179 10.3 10 9.55 
257A 66.96 8.6 7.99 5.67 10.96 10 63.2328 9.4 13 10.46 
258A 67.29 8.5 7.97 5.56 10.43 10 03.1647 9.4 15 10.07 
259A 58.02 10.5 8.46 6.14 11.71 11 48.2401 13.8 15 11.02 
260A 58.32 10.4 8.44 6.11 12.53 11 52.6523 12.1 17 11.54 
261A 49.79 13.5 8.89 6.58 12.90 11 39.3291 15.1 18 11.78 
262A 63.23 9.4 8.18 5.87 11.71 11 67.178 8.6 15 11.02 
263A 62.16 9.6 8.24 5.84 10.79 10 59.3271 10.1 16 10.30 
264A 55.66 11.2 8.58 6.26 14.09 12 58.3271 10.4 21 12.49 
265A 55.44 11.3 8.60 6.29 14.38 12 52.2437 12.2 22 12.71 
266A 61.22 9.8 8.29 6.20 13.13 10 48.3466 13.8 8 10.75 
267A 51.90 12.3 8.78 6.52 13.47 12 43.7192 14.5 17 12.22 
268A 68.97 8.2 7.88 5.57 9.50 9 57.9424 10.5 9 9.21 
269A 51.88 12.3 8.78 6.60 12.33 12 45.4555 14.2 19 12.75 
270A 66.00 8.8 8.04 5.77 9.94 9 53.1251 12.0 8 9.32 
271A 55.20 11.4 8.61 6.31 10.63 10 37.7624 15.4 12 10.17 
ýý 
THE EARLY MODERN AGE 
CONTINUED 
File Fleech U. S. Dale PSK Fog Smog F. J. P. FJP Hi- Smog 
No. Index Grd. Ind. Ind. Index -H Index Grd. cal -X 
272A 68.79 8.2 7.89 5.59 9.59 9 60.4285 9.9 9 9.21 
273A 62.10 9.6 8.24 5.98 13.86 12 59.7278 10.0 18 12.49 
274A 57.35 10.7 8.49 6.14 11.33 10 48.0554 13.8 16 10.75 
275A 57.04 10.8 8.51 6.15 10.59 10 44.8976 14.3 14 10.25 
276A 76.68 7.3 7.47 5.10 8.68 8 69.3754 8.1 9 8.81 
277A 77.95 7.2 7.40 5.06 8.48 8 68.7647 8.2 8 8.48 
278A 68.70 8.3 7.89 5.57 10.16 9 03.7703 9.2 11 9.67 
279A 65.43 8.9 8.07 5.65 7.62 8 47.1706 13.9 8 8.16 
280A 71.56 7.8 7.74 5.42 9.43 9 64.4266 9.1 9 9.21 
281A 62.67 9.5 8.21 5.84 9.39 9 51.2163 12.5 11 9.42 
282A 69.18 8.2 7.87 5.53 10.91 10 61.9608 9.6 13 10.46 
283A 62.08 9.6 8.24 6.07 11.78 10 51.921 12.3 9 10.35 
284A 68.43 8.3 7.91 5.50 9.24 9 60.4444 9.9 12 9.32 
285A 71.72 7.8 7.73 5.38 8.73 8 62.8611 9.4 9 8.81 
286A 61.54 9.7 8.27 6.04 11.36 10 50.5433 12.7 11 10.42 
{ 287A 76.57 7.3 7.48 5.08 7.41 7 63.2792 9.3 7 7.83 
288A 71.22 7.9 7.76 5.38 8.99 9 62.5224 9.5 10 9.12 
289A 67.31 8.5 7.97 5.80 11.18 9 57.347 10.7 7 9.48 
290A 55.98 11.1 8.57 6.27 12.10 11 50.9651 12.6 16 11.28 
291A 58.37 10.4 8.44 6.29 13.53 11 58.083 10.5 13 11.83 
292A 46.92 14.0 9.05 6.79 13.47 12 42.1515 14.7 17 12.22 
293A 58.49 10.4 8.43 6.13 12.10 11 53.0923 12.0 16 11.28 
294A 60.57 9.9 8.32 6.01 10.96 10 55.6904 11.2 13 10.46 
295A 53.05 12.0 8.72 6.49 13.13 11 42.0074 14.7 16 11.94 
296A 68.46 8.3 7.91 5.58 8.97 8 58.7254 10.3 8 8.86 
297A 71.85 7.8 7.73 5.36 8.30 8 57.1926 10.8 8 8.48 
298A 80.10 7.0 7.29 4.91 7.03 7 69.6567 8.1 5 7.33 
299A 56.32 11.0 8.55 6.34 12.71 11 46.0508 14.1 12 11.49 
300A 66.87 8.6 7.99 5.60 9.80 9 61.2374 9.8 12 9.71 
301A 66.55 8.7 8.01 5.68 9.73 9 58.3271 10.4 10 9.55 
302A 65.27 8.9 8.07 5.67 10.04 9 57.9422 10.5 14 9.83 
303A 74.26 7.6 7.60 5.17 8.01 8 67.0895 8.6 10 8.48 
304A 70.61 7.9 7.79 5.56 9.59 8 56.204 11.0 5 8.48 
305A 76.81 7.3 7.46 5.15 8.02 7 68.3063 8.3 5 7.63 
306A 62.36 9.5 8.23 6.04 11.25 9 50.8859 12.6 8 9.93 
THE EARLY MODERN AGE 
CONTINUED 
File Flesch U. S. Dale PSK Fog Smog F. J. P. FJP Hi- Smog 
No. Index Grd. Ind. Ind. Index -H Index Grd. cal -X 
307A 51.49 12.5 8.80 6.65 13.42 11 45.3919 14.2 - 13 11.83 
{ 308A 70.91 7.9 7.78 5.47 10.65 10 68.8239 8.2 12 10.17 
309A 65.70 8.9 8.05 5.67 9.98 9 57.4113 10.7 14 9.83 
310A 72.07 7.8 7.71 5.33 8.18 8 59.2921 10.1 8 8.48 
311A 80.41 7.0 7.27 4.86 7.70 8 73.6041 7.6 8 8.16 
312A 79.23 7.1 7.33 4.98 8.82 8 72.8224 7.7 8 8.86 
313A 72.22 7.8 7.71 5.31 7.37 7 56.5401 10.9 7 7.83 
314A 70.84 7.9 7.78 5.33 9.57 9 64.544 9.1 15 9.40 
315A 76.63 7.3 7.47 5.16 8.82 8 69.9547 8.0 6 8.48 
316A 83.30 6.7 7.12 4.78 7.36 7 74.1588 7.6 4 7.14 
317A 73.68 7.6 7.63 5.46 10.86 9 66.484 8.7 6 9.00 
318A 75.79 7.4 7.52 5.10 8.44 8 73.2767 7.7 10 8.77 
319A 63.88 9.2 8.15 6.00 11.76 9 55.4311 11.3 8 9.93 
320A 78.52 7.1 7.37 5.02 7.60 7 74.7551 7.5 5 7.03 
321A 71.28 7.9 7.76 5.37 8.97 9 o2.903 9.4 10 9.12 
322A 63.42 9.3 8.17 5.88 10.96 10 60.1343 10.0 11 10.42 
323A 60.71 9.9 8.32 6.06 12.32 11 55.4397 11.3 14 11.37 
324A 49.66 13.6 8.90 6.55 12.89 11 49.0755 13.7 20 11.06 
325A 64.22 9.2 8.13 5.85 12.25 11 59.5924 10.0 14 11.37 
326A 63.70 9.3 8.16 5.98 12.94 11 61.146 9.8 12 11.49 
327A 76.08 7.4 7.50 5.15 8.87 8 71.7505 7.8 8 8.86 
328A 56.38 11.0 8.55 6.23 11.32 10 46.6936 14.0 14 10.75 
329A 50.03 12.9 8.88 6.64 14.24 12 41.0608 14.9 19 12.75 
330A 55.08 11.4 8.62 6.33 12.47 11 48.9042 13.7 17 11.54 
331A 55.66 11.2 8.58 6.26 12.90 11 48.8281 13.7 18 11.78 
332A 66.96 8.6 7.99 5.67 9.83 9 58.7074 10.3 10 9.55 
333A 74.27 7.6 7.60 5.23 9.06 9 72.4211 7.8 10 9.12 
334A 71.84 7.8 7.73 5.43 10.67 10 71.9529 7.8 12 10.17 
335A 60.04 10.0 8.35 6.15 12.33 11 53.0135 12.0 11 11.12 
336A 66.01 8.8 8.04 5.85 12.12 10 62.4536 9.5 10 10.75 
337A 73.75 7.6 7.63 5.31 9.21 8 67.9473 8.4 7 8.92 
338A 66.55 8.7 8.01 5.68 10.13 9 59.9103 9.9 11 9.87 
339A 62.44 9.5 8.22 5.92 9.85 9 57.5755 10.6 10 9.55 
340A 46.89 14.0 9.05 6.80 13.09 11 40.0647 15.0 16 11.94 
341A 52.87 12.1 8.73 6.50 11.70 10 47.2683 13.9 12 10.75 
342A 56.44 11.0 8.54 6.24 10.62 10 44.6174 14.3 12 10.17 
343A 50.95 12.6 8.83 6.55 12.23 11 38.2532 15.3 14 11.37 
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THE EARLY MODERN AGE 
CONTINUED 
File Fleech U. S. Dale PSK Fog Smog F. J. P. FJP Hi- Smog 
No. Index Grd. Ind. Ind. Index -H Index Grd. Cal -X 
344A 54.23 11.6 8.66 6.45 13.58 12 51.921 12.3 17 12.22 
345A 72.58 7.7 7.69 5.50 10.57 9 65.5585 8.9 6 9.00 
346A 84.64 6.5 7.05 4.73 7.28 o 75.7091 7.4 3 6.59 
347A 79.60 7.0 7.32 4.94 8.65 8 76.5042 7.3 9 8.81 
348A 76.93 7.3 7.46 5.13 8.22 8 68.7413 8.3 5 8.00 
349A 70.78 7.9 7.78 5.52 10.46 9 65.1966 9.0 9 9.71 
350A 69.60 8.1 7.85 5.56 9.83 9 58.3355 10.4 8 9.32 
351A 70.58 7.9 7.79 5.48 10.90 10 67.3031 8.5 11 10.42 
352A 62.08 9.6 8.24 6.07 11.40 9 51.921 12.3 8 "4.93 
353A 65.94 8.8 8.04 5.80 11.33 10 58.8974 10.2 11 10.42 
354A 76.37 7.4 7.49 5.22 10.46 9 72.7391 7.7 9 9.71 
355A 56.83 10.9 8.52 6.23 13.08 11 54.6452 11.5 16 11.94 
356A 48.68 13.7 8.95 6.68 11.43 10 31.8547 16.2 12 10.75 
357A 71.78 7.8 7.73 5.40 9.36 9 66.5636 8.7 9 9.21 
358A 65.73 8.9 8.05 5.83 11.85 10 57.2606 10.7 10 10.75 
359A 61.05 9.8 8.30 6.03 12.66 11 55.1052 11.4 15 11.66 
360A 64.85 9.0 8.10 5.78 13.25 12 64.103 9.2 19 12.02 
361A 71.14 7.9 7.76 5.39 9.41 9 05.277 8.9 11 9.42 
362A 62.58 9.5 8.22 5.96 10.81 10 46.6605 14.0 10 10.07 
363A 70.09 8.0 7.82 5.44 9.39 9 65.3686 8.9 11 9.42 
364A 52.70 12.1 8.74 6.42 11.71 11 39.9136 15.0 15 11.02 
365A 59.66 10.0 8.37 6.05 11.71 11 49.7985 13.5 15 11.02 
366A 65.17 9.0 8.08 5.73 10.21 9 55.0317 11.4 13 9.98 
367A 56.75 10.9 8.53 6.19 13.14 11 53.374 11.9 21 11.87 
368A 69.78 8.0 7.84 5.40 8.00 8 59.07 10.2 10 3.48 
369A 85.35 6.5 7.01 4.56 6.35 7 80.6231 6.9 6 7.24 
370A 82.81 6.7 7.14 4.89 7.94 6 73.0991 7.7 2 6.16 
371A 61.60 9.7 8.27 5.95 11.33 10 59.4905 10.1 14 10.75 
372A 72.61 7.7 7.69 5.35 10.14 9 69.6989 8.1 11 9.87 
373A 76.79 7.3 7.46 5.07 8.56 8 71.5679 7.8 9 8.81 
374A 41.60 14.8 9.33 6.97 13.47 11 39.2625 15.1 21 11.87 
375A 53.71 11.8 8.69 6.44 13.86 12 48.1834 13.8 18 12.49 
376A 55.66 11.2 8.58 6.40 13.62 12 46.1364 14.1 14 12.17 
377A 67.76 8.4 7.94 5.63 12.85 11 69.2668 8.1 18 11.78 
THE EARLY MODERN AGE 
CONTINUED 
Flesch U. S. Dale PSX Fog Smog P. J. P. FJP - Hi- Smog 
Index Grd. Ind. Ind. Index -H Index Grd. Cal -X 
68.97 8.2 7.88 5.57 10.25 9 60.9035 9.8 11 9.87 
79.76 7.0 7.31 5.01 8.98 8 74.2771 7.6 6 8.48 
73.51 7.6 7.64 5.32 9.48 9 65.0474 9.0 9 9.21 
76.50 7.3 7.48 5.11 8.28 8 70.6005 7.9 8 8.48 
68.49 8.3 7.90 5.63 10.33 9 62.5309 9.5 9 9.71 
76.03 7.4 7.50' 5.09 8.44 8 70.3786 8.0 10 8.77 
64.77 9.0 8.10 5.71 9.80 9 60.7856 9.8 12 9.71 
73.40 7.7 7.64 5.27 8.61 8 64.9072 9.0 9 8.81 
72.07 7.8 7.71 5.35 9.83 9 71.188 7.9 12 9.71 
60.72 9.9 8.32 5.91 10.60 10 58.6406 10.3 17 10.14 
61.19 9.8 8.29 6.07 12.84 11 55.4955 11.3 15 11.06 
66.29 8.7 8.02 5.92 13.07 10 01.093 9.8 8 10.75 
64.19 9.2 8.13 5.91 11.78 10 62.5707 9.5 12 10.75 
58.35 10.4 8.44 6.13 12.10 11 50.2655 12.8 16 11.28 
61.05 9.8 8.30 6.02 13.47 12 58.3355 10.4 17 12.22 
55.88 11.1 8.57 6.46 14.89 12 49.7649 13.5 13 12.87 
60.19 10.0 8.34 6.08 13.07 11 54.6927 11.5 16 11.94 
66.29 8.7 8.02 5.72 11.74 11 00.1021 10.0 15 11.02 
67.53 8.5 7.95 5.64 10.19 9 59.858 10.0 11 9.87 
56.71 10.9 8.53 6.19 12.55 11 51.6768 12.4 17 11.54 
70.31 8.0 7.81 5.44 9.41 9 63.7094 9.3 11 9.42 
57.63 10.6 8.48 6.20 12.26 11 48.6446 13.7 14 11.37 
70.11 8.0 7.82 5.42 10.00 9 70.8556 7.9 14 9.83 
67.19 8.6 7.97 5.66 10.97 10 02.0587 9.6 13 10.46 
73.34 7.7 7.65 5.33 9.45 9 64.7413 9.1 9 9.21 
79.16 7.1 7.34 5.10 9.66 8 73.8911 7.6 6 8.48 
71.85 7.8 7.73 5.47 10.53 9 67.1769 8.6 9 9.71 
62.45 9.5 8.22 5.98 11.27 10 56.813 10.9 11 10.42 
57.71 10.6 8.48 6.13 11.72 10 62.1371 9.6 17 10.98 
64.59 9.1 8.11 5.78 10.91 10 59.517 10.1 13 10.46 
65.84 8.8 8.04 5.74 10.99 10 59.423 10.1 13 10.46 
74.94 7.5 7.56 5.24 9.83 9 69.2668 8.1 10 9.55 
67.03 8.6 7.98 5.70 11.45 10 66.4113 8.7 12 10.75 
76.08 7.4 7.50 5.15 8.87 8 73.3822 7.7 8 8.86 
76.24 7.4 7.49 5.13 8.34 8 69.9756 8.0 8 8.48 
54.82 11.5 8.63 6.38 14.24 12 48.6032 13.7 19 12.75 
THE EARLY MODERN AGE 
L. E. SNELLGROVE 
LONGMAN GROUP LIMITED, LONDON 
File Fleach U. S. Dale PSK Fog Smog F. J. P. FJP Hi- Smog 
No. Index Grd. Ind. Ind Index -H Index Grd. cal -X 
414A 44.77 14.3 9.16 6.89 15.13 13 44.3872 14.4 21 13.25 
415A 62.44 9.5 8.22 5.92 10.23 9 50.1035 12.9 11 9.87 
416A 75.49 7.5 7.53 5.16 7.87 8 68.742 8.3 7 8.12 
417A 62.81 9.4 8.20 5.91 10.15 9 45.518 14.2 9 9.71 
418A 51.47 12.5 8.81 6.62 15.60 13 52.4691 12.2 19 13.68 
419A 49.11 13.6 8.93 6.61 12.03 11 41.3614 i4.8 18 11.22 
420A 59.90 9.9 8.36 6.10 12.70 11 58.5147 10.4 15 11.66 
421A 58.79 10.3 8.42 6.22 13.60 12 52.118 12.3 14 12.17 
422A 66.40 8.7 8.01 5.64 10.20 9 59.7305 10.0 13 9.98 
423A 75.90 7.4 7.51 5.16 7.19 7 61.5675 9.7 4 ". 14 
424A 75.79 7.4 7.52 5.15 9.17 9 69.8539 8.0 9 9.21 
425A 61.45 9.7 8.28 6.13 14.25 12 59.5366 10.0 15 12.49 
426A 66.36 8.7 8.02 5.77 10.53 9 53.8519 11.8 9 9.71 
427A 68.58 8.3 7.90 5.72 11.01 9 61.146 9.8 7 4.48 
428A 73.08 7.7 7.66 5.30 9.46 9 66.9868 8.6 11 9.42 
429A 67.41 8.5 7.96 5.70 11.57 10 b l. 8891 9.6 12 10.75 
430A 74.02 7.6 7.61 5.33 10.27 9 71.4913 7.9 9 9.71 
431A 56.94 10.8 8.52 6.27 12.33 11 48.1834 13.8 14 11.37 
432A 61.63 9.7 8.27 5.99 13.06 11 59.5924 10 0 16 11.94 
433A 52.04 12.3 8.78 6.60 14.07 12 45.3769 14.2 15 12.49 
434A 57.88 10.5 8.47 6.35 13.66 11 46.6943 14.0 10 11.66 
435A 55.28 11.3 8.60 6.28 12.11 11 46.725 14.0 16 11.28 
436A 58.66 10.3 8.43 6.34 13.94 11 51.5769 12.4 10 11.66 
437A 59.57 10.0 8.38 6.27 13.51 11 52.9358 12.0 12 11.49 
438A 59.79 10.0 8.37 6.13 12.42 11 54.5365 11.6 14 11.37 
439A 56.69 10.9 8.53 6.29 13.86 12 52.0009 12.3 18 12.49 
440A 72.44 7.8 7.69 5.39 10.65 10 68.8239 8.2 12 10.17 
441A 68.98 8.2 7.88 5.58 9.73 9 58.843 10.3 8 9.32 
442A 49.54 13.6 8.91 6.64 13.88 12 46.5394 14.0 18 12.49 
443A 59.90 9.9 8.36 6.08 11.84 11 51.4343 12.5 13 11.06 
444A 63.20 9.4 8.18 5.86 9.73 9 55.1608 11.4 10 9.55 
445A 36.41 15.6 9.60 7.61 17.99 14 22.8683 17.6 19 14.94 
446A 46.90 14. o 9.05 6.75 15.70 13 45.036 14.3 22 13.49 
447A 54.98 11.4 8.62 6.25 13.51 11 51.7864 12.4 21 11.87 
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L. E. SNELLGROVE 
LONGMAN GROUP LIMITE D, LON DON 
File Flesch U. S. Dale PSK Fog Smog F. J. P. FJP fit- Smog 
No. Index Grd. Ind. Ind Index -H Index Grd. cal -X 
448A 73.78 7.6 7.62 5.24 9.80 9 72.2133 7.8 12 9.71 
449A 64.85 9.0 8.10 5.78 10.56 10 56.4155 11.0 12 10.17 
450A 52.96 12.0 8.73 6.43 13.96 12 50.1035 12.9 21 12.49 
451A 50.58 12.7 8.85 6.56 13.22 12 47.1147 13.9 19 12.02 
452A 59.90 9.9 8.36 6. o8 12.66 11 57.9b08 10.5 15 11.66 
45.3A 54.72 11.5 8.63 6.36 12.66 11 48.171 13.8 15 11.66 
454A 48.19 13.8 8.98 6.72 15.45 13 44.8041 14.3 22 13.49 
*55A 69.50 8.1 7.85 5.51 9.89 9 59.9212 9.9 12 9.71 
456A 67.22 8.6 7.97 5.68 10.98 10 60.5086 9.9 11 10.42 
457A 71.68 7.8 7.74 5.43 9.92 9 61.5557 9.7 10 9.15 
458A 53.27 11.9 6.71 6.34 13.03 11 46.3709 14.1 20 11. ub 
459A 73.17 7.7 7.66 5.28 9.80 9 b6.1265 8.8 12 9.71 
460A 71.99 7.8 7.72 5.43 10.61 10 b4.4873 9.1 10 10.07 
461A 65.52 9.9 8.06 5.76 11.74 11 60.1021 10.0 15 11.02 
462A 55.44 11.3 8.6o 6.26 14.26 12 57.8317 1O. b 22 12.71 
463A 57.94 10.5 8.46 6. i9 13.07 11 ý0.1053 13. b lb 11.94 
464A 58.97 10.2 8.41 6.12 12.23 11 XO. 0353 12.9 14 11.37 
465A 64.34 9.1 8.12 5.86 11.51 10 57.828 10. b 12 10.75 
466A 59.25 10.1 8.39 6.30 12.59 10 . 7.7218 13.9 7 10.25 
467A 76.09 7.4 7.50 5.17 9.77 9 74.6373 7.5 to 9.55 
468A 66.21 8.8 8.02 5.72 10.92 10 58.9403 10.2 11 , 0.42 
469A 58.40 10.4 3.44 6.25 13.26 11 51.2417 12.5 13 11.83 
470A 72.07 7.8 7.71 5.35 8.70 8 59.1201 10.2 9 8.81 
471A 53.86 11.8 8.68 b. 40 12.66 11 49.8026 13.5 15 t1. b6 
472A 72.84 7.7 7.67 5.33 9.70 9 63.9583 9.2 10 9.55 
473A 64.71 9.1 8.10 5.83 12.67 11 63.4963 9.3 15 11.66 
474A 44.78 14.3 9.16 6.81 14.05 12 36.7755 15.5 23 12.29 
475A 69.06 8.2 7.87 5.54 10.13 9 61.4934 9.7 11 9.87 
476A 47.91 13.8 8.99 6.77 13.87 12 40.9961 14.9 18 12.49 
477A 61.28 9.7 8.29 5.86 11.48 10 55.4379 11.3 17 10.53 
478A 75.96 7.4 7.51 5.11 8.48 8 68.1568 8.4 10 8.77 
479A 61.89 9.6 8.25 5.94 11.33 10 53.7666 11.8 14 10.75 
480A 51.36 12.5 8.81 6.53 13.90 12 43.8524 14.4 18 12.49 
481A 68.58 8.3 7.90 5.55 9.47 9 59.8999 9.9 11 9.42 
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THE EARLY MODERN AGE 
L. E. SNELLGROVE 
LONGMAN GROUP LIMI TED, LON DON 
File Fleech U. S. Dale PSK Fog Smog F. J. P. FJP Hi- Smog 
No. 9 Index Grd. Ind. Ind Index -H Index Grd. cal -X 
482A 62.19 9.6 8.24 5.94 12.83 11 61.2339 9.8 18 11.78 
483A 60.88 9.8 8.31 5.98 11.72 11 57.4977 10.7 15 11.02 
484A 65.59 8.9 8.06 5.67 8.48 8 59.1059 10.2 10 8.77 
485A 58.52 10.4 8.43 6.34 14.29 12 51.3033 12.5 11 12.08 
486A 77.13 7.3 7.45 5.07 8.65 8 70.2945 8.0 9 8.81 
487A 68.10 8.4 7.92 5.63 10.98 10 58.843 10.3 it 10.42 
488A 69.79 8.0 7.84 5.55 9.87 9 58.6993 10.3 d 9.32 
489A 69.51 8.1 7.85 5.47 10.20 9 70.59131 7.9 13 Q. 98 
490A 78.35 7.2 7.38 5.10 9.11 8 71.718 7.8 6 8.48 
491A 72.84 7.7 7.67 5.33 9.29 9 63.9583 9.2 9 9.21 
492A 68.85 8.2 7.88 5.62 10.01 9 55.4397 11.3 8 9.32 
493A 73.03 7.7 7.66 5.29 10.20 9 b7.1896 8.6 13 9.98 
494A 69.80 8.0 7.83 5.43 10.43 10 66.3311 8.7 15 10.07 
495A 63.49 9.3 8.17 5.81 9.05 9 52.1505 12.3 10 9.12 
496A 67.62 8.5 7.95 5.65 10.63 10 61.2339 9.8 13 10.17 
497A 61.93 9.6 8.25 5.96 13.90 12 63.8399 9.2 18 12.49 
498A 68.85 8.2 7.88 5.62 10.39 9 5b. 9772 10.8 9 a. 71 
499A 55.94 11.1 8.57 6.34 14.61 13 55.9901 11.1 20 13.00 
500A 67.19 8.6 7.97 5.59 9.39 9 58.3802 10.4 11 9.42 
501A 72.36 7.8 7.70 5.38 10.19 9 67.4723 8.5 11 9.87 
502A 74.63 7.5 7.58 5.36 10.65 9 72.426 7.8 7 9.48 
503A 79.78 7.0 7.31 4.86 6.18 7 70.263 8.0 b 7.05 
504A 67.80 8.4 7.94 5.56 11.82 10 64.1375 9.2 17 10.98 
505A 74.07 7.6 7.61 5.25 8.36 8 65.8222 8.8 8 8.48 
506A 56.85 10.9 8.52 6.20 12.50 11 52.4548 12.2 17 11.54 
507A 76.43 7.4 7.48 5.14 9.31 9 70.71 7.9 9 9.21 
508A 50.47 12.8 8.86 6.82 15.83 13 39.3021 15.1 14 13.25 
509A 80.56 6.9 7.26 4.84 7.18 7 77.5813 7.2 7 7.83 
510A 68.67 8.3 7.89 5.63 9.20 8 56.6239 10.9 6 8.48 
511A 82.89 6.7 7.14 4.74 6.09 6 69.9194 8.0 3 6.35 
512A 75.59 7.4 7.53 5.13 9.61 9 77.7085 7.2 13 9.58 
513A 70.90 7.9 7.78 5.43 9.68 9 63.5924 9.3 10 9.55 
514A 65.55 8.9 8.06 5.84 11.39 10 61.9696 9.6 9 10.35 
515A 72.65 7.7 7.68 5.37 9.18 8 62.4164 9.5 7 8.92 
THE EARLY MO DERN AGE 
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File Flesch U. S. Dale PSK Fog Smog F. J. P. FJP Hi- Smog 
No. Index Grd. Ind. Ind Index -H Index Grd. cal -X 
516A 66.95 8.6 7.99 5.61 8.59 8 54.4466 11.6 9 8.81 
517A 71.78 7.8 7.73 5.40 9.36 9 64.996 9.0 9 9.21 
518A 67.44 8.5 7.96 5.57 8.96 9 52.3699 12.2 10 9.12 
519A 65.21 9.0 8.08 5.73 10.95 10 57.7349 10.6 15 10.50 
520A 65.96 8.8 8.04 5.68 10.21 9 55.0317 11.4 13 9.98 
521A 64.67 9.1 8.11 5.76 10.96 10 59.8999 9.9 15 10.50 
522A 59.09 10.2 8.40 6.15 12.32 11 50.8272 12.7 14 11.37 
523A 56.12 11.1 8.56 6.61 15.65 ti 46.6375 14.0 8 11.94 
524A 64.47 9.1 8.12 5.84 11.04 to 61.5658 9.7 11 10.42 
525A 56.25 11.0 8.28 6.28 13.07 11 53.902' 11.7 16" 11.94 
526A 72.36 7.8 7.70 5.34 9.19 9 65.0367 9.0 9 9.21 
527A 58.35 10.4 8.44 6.13 10.56 10 50.2655 12.8 12 10.17 
528A 69.21 8.2 7.87 5.49 9.80 9 61.7409 9.7 12 9.71 
i 529A 70.14 8.0 7.82 5.54 9.94 9 60.9633 9.8 8 9.32 
530A 65.27 8.9 8.07 5.68 8.86 9 52.5813 12.1 11 ). o6 
531A 62.41 9.5 8.23 5.91 12.48 11 62.5655 9.5 17 11.54 
532A 51.21 12.5 8.82 6.67 14.96 13 46.1101 14.1 17 13.10 
533A 69.76 8.0 7.84 5.53 11.36 10 68.3063 8.3 14 10.75 
534A 60.76 9.8 8.31 5.90 11.38 10 53.7091 11.8 17 10.53 
535A 64.45 9.1 8.12 5.83 12.11 11 57.8912 10.5 16 11.28 
536A 69.53 8.1 7.85 5.40 8.40 8 63.4366 9.3 12 8.72 
537A 65.11 9.0 8.08 5.68 9.63 9 58.8767 10.2' 13 9.58 
538A 62.82 9.4 8.20 5.86 11.32 10 61.5675 9.7 14 10.75 
539A 74.02 7.6 7.61 5.33 9.87 9 68.2933 8.3 8 9.32 
540A 58.32 10.4 8.44 6.11 12.53 11 62.3431 9.5 17 11.54 
541A 80.05 7.0 7.29 4.92 7.56 7 71.188 7.9 6 7.74 
542A 58.98 10.2 8.41 6.10 11.34 10 49.6564 13.6 . 14 10.75 
543A 51.71 12.4 8.79 6.44 13.25 11 43.4868 14.5 21 11.87 
544A 0.37 9.9 8.33 5.99 11.32 10 54.0143 11.7 14 10.75 
THE EARLY MODERN AGE 
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File Flesch U. S. Dale PSK Fog Smog F. J. P. FJP Hi- Smog 
No. Index Grd. Ind. Ind Index -H Index Grd cal -X 
545A 43.93 14.4 9.21 7.00 17.75 15 42.188 14.7 29 15.04 
546A 62.70 9.5 8.21 5.90 12.48 11 61.3809 9.7 17 11.54 
547A 62.41 9.5 8.23 6.06 12.63 11 58.5933 10.3 11 11.12 
548A 62.76 9.4 8.21 5.93 11.45 to 51.8749 12.3 12 10.75 
549A 66.59 8.7 3.00 5.78 12.51 11 64.2138 9.2 14 11.37 
350A 57.31 10.7 8.50 6.22 13.47 12 51.4343 12.5 17 12.22 
551A 73.76 7.6 7.62 5.40 10.65 9 67.4807 8.5 7 9.48 
552A 78.18 7.2 7.39 4.98 8.05 8 72.6637 7.7 9 d. '8 
553A 71.44 7.9 7.75 5.49 11.95 11 67.9805 8.4 13 ti. o6 
554A 76.12 7.4 7.50 5.09 8.46 8 71.7465 7.8 10 8.77 
555A 67.15 8.6 7.97 5.75 12.63 11 b8.4755 8.3 12 11.49 
556A 75.52 7.4 7.53 5.22 8.83 8 65.9166 8.8 7 8.48 
557A 77.28 7.3 7.44 5.01 7.20 7 67.9899 8.4 7 7.33 
558A 67.76 8.4 7.94 5.63 10.59 to 61.7243 9.7 12 10.17 
559A 81.88 6.8 7.19 4.84 7.99 8 74.488 7.6 6 8.07 
560A 83.40 6.7 7.11 4.75 6.65 6 75.6285 7.4 3 b. 59 
561A 75.97 7.4 7.51 5.26 9.97 9 69.732 8.1 6 x). 00 
562A 75.45 7.5 7.54 5.17 7.97 8 63.998 9.2 7 8. I: 3 
563A 56.01 11.1 8.57 6.18 11.13 10 45.5295 14.2 17 10.53 
564A 61.77 9.6 8.26 6.05 12.74 ti 59.54 10.0 12 11.49 
565A 70.07 8.0 7.82 5.53 9.35 8 60.8718 9.8 7 4.92 
566A 58.53 10.4 8.43 6.02 10.93 10 50.9314 12.6 tb 10.30 
567A 62.44 9.5 8.22 5.92 11.72 11 51.5979 12.4 15 11.02 
568A 65.76 8.8 8.05 5.81 10.57 9 57.1328 10.8 9 9.71 
569A 62.05 9.6 8.25 5.92 11.31 10 57.918 10.5 14 10.75 
570A 70.56 7.9 7.79 5.55 9.88 8 58.8974 10.2 7 8.92 
571A 64.11 9.2 8.14 5.86 11.09 10 55.8863 11.1 11 10.42 
572A 64.71 9.1 8.10 5.73 9.80 9 56.5325 11.0 12 9.71 
573A 64.34 9.1 8.12 5.86 11.90 11 59.3956 10.1 13 11.06 
574A 64.50 9.1 8.12 5.76 10.90 10 58.6179 10.3 13 10.46 
575A 68.30 8.3 7.91 5.61 9.21 8 52.4731 12.2 7 8.92 
(7-- , -. _ 
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File Flesch U. S. Dale PSK Fog Smog F. J. P. FJP Iii- Smog 
No. Index Grd. Ind. Ind. Index -H Index' Grd cal -X 
576A 63.15 8.4 8.19 5.88 10.02 9 55.0031 11.4 9 9.71 
577A 65.43 8.9 8.07 5.82 13.42 12 62.143 9.6 14 12.17 
578A 55.24 11.3 8.6i 6.33 12.24 11 50.981 12.6 14 11.37 
579A 71.58 7.8 7.74 5.54 10.06 8 61.9681 9.6 5 8.48 
580A 72.43 7.8 7.70 5.46 10.45 9 64.8008 9.0 7 9.48 
581A 69.63 8.1 7.84 5.48 10.48 10 63.3174 9.3 12 10.17 
582A 68.95 8.2 7.88 5.60 11.46 10 64.6957 9.1 14 10.75 
583A 68.19 8.4 7.92 5.61 10.25 9 60.9035 9.8 11 9.87 
584A 67.13 8.6 7.98 5.64 10.51 10 61.116 9.8 12 10.17 
585A 67.53 8.5 7.95 5.64 9.43 9 55.2894 11.3 9 9.21 
586A 48.78 13.7 8.95 6.73 14.75 13 42.4492 14.6 17 13.10 
587A 63.55 9.3 8.17 5.94 11.35 10 5b. 568 10.9 9 10.35 
588A 45.68 14.2 9.11 6.86 15.84 13 38.4714 15.2 23 13.72 
589A 61.29 9.7 8.29 5.98 10.90 10 56.7603 10.9 11 10.42 
590A 47.29 13.9 9.03 6.85 14.42 12 38.2206 15.3 16 12.80 
591A 64.15 9.2 8.13 5.75 10.35 to 58.8783 10.2 15 10.07 
592A 66.23 8.8 8.02 5.70 11.32 10 59.1131 10.2 14 10.75 
593A 65.39 8.9 8.07 5.86 12.36 11 63.0618 9.4 11 11.12 
594A 70.41 8.0 7.80 5.40 8.95 9 68.4417 8.3 10 9.12 
595A 69.26 8.1 7.86 5.64 11.01 9 60.5919 9.9 8 9.93 
596A 63.20 9.4 8.18 5.86 10.92 10 58.3271 10.4 13 lo. 46 
597A 74.20 7.6 7.60 5.5 10.53 9 70.138 8.0 9 9.71 
598A 59.18 10.2 8.40 6.19 13.96 12 54.6451 11.5 15 12.49 
599A 68.05 8.4 7.93 5.58 10.08 9 61.5675 9.7 11 9.87 
600A 48.04 13.8 8.99 6.83 16.40 14 52.5593 12.1 21 14.22 
6o1A 57.73 10.6 8.47 6.18 12.65 11 54.6452 11.5 15 11.66 
602A 63.09 9.4 8.19 5.97 11.85 10 55.595 11.2 10 10.75 
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File Flesch U. S. Dale PSK Fog Smog F. J. P. FJP Hi- Smog 
No. Index Grd. Ind. Ind. Index -H Index, Grd. cal -X 
603A 67.03 8.6 7.98 5.70 11.85 11 63.181 9.4 13 ii. o6 
604A 72.78 7.7 7.68 5.45 10.18 9 62.2575 9.5 6 9.00 
605A 57.96 10.5 8.46 6.13 11.31 10 50.5393 12.8 14 10.75 
606A 65.19 8.6 7.97 5.66 10.60 10 62.0587 9.6 12 10.17 
607A 52.31 12.2 8.76 6.58' 14.42 12 54.0523 11.7 16 12.80 
608A 61.77 9.6 8.26 6.05 12.22 11 52.2433 12.2 13 11.06 
609A 50.21 12.8 8.87 6.67 13.12 11 42.7538 14.6 13 11.63 
610A 71.78 7.8 7.73 5.50 10.76 9 65.6164 8.9 9 9.71 
611A 69.54 8.1 7.85 5.64 9.88 j 56.2768 11.0 5 8.48 
612A 57.13 10.8 8.51 6.35 12.79 11 50.7814 12.7 9 11.22 
613A 65.75 8.9 8.05 5.99 13.09 10 58.943 10.2 7 10.25 
614A 75.78 7.4 7.52 5.15 7.94 8 65.988 8.8 8 8.16 
615A 76.55 7.3 7.48 5.22 9.05 8 67.1769 8.6 5 8.00 
616A 84.64 6.5 7.05 4.67 7.12 7 76.7505 7.3 5 7.33 
617A 66.73 8.7 8.00 5.78 10.45 9 60.2b36 9.9 8 9.32 
618A 57.33 10.7 8.50 6.17 12.11 11 50.4113 12.8 i6 11.28 
619A 77.23 7.3 7.44 5.17 9.21 8 70.0203 8.0 5 8.48 
620A 72.24 7.8 7.71 5.44 10.43 9 66.4577 8.7 9 9.71 
621A 80.77 6.9 7.25 4.80 7.17 7 81.9952 6.8 8 7.90 
622A 72.85 7.7 7.67 5.38 10.21 9 66.1189 8.8 9 9.71 
623A 31.13 6.9 7.23 4.92 6.69 5 68.2537 8.3 1 5.24 
624A 73.73 7.6 7.63 5.36 10.39 9 70.8147 7.9 9 9.71 
625A 60.65 9.9 8.32 6.07 13.11 11 60.9672 9.8 16 11.94 
626A 73.05 7.7 7.66 5.40 10.43 9 67.9805 8.4 9 9.71 
627A 56.64 10.9 8.53 6.25 13.48 12 50.5149 12.8 17 12.22 
628A 54.90 11.4 8.62 6.31 14.02 12 55.835 11.2 18 12.49 
629A 53.34 11.9 8.71 6.62 14.29 12 39.8818 15.0 11 12.08 
630A 62.36 9.5 8.23 6.04 12.83 11 58.8018 10.3 12 11.49 
631A 65.35 8.9 8.07 5.84 10.50 9 51.4648 12.5 7 9.48 
632A 50.52 12.8 8.86 6.77 15.47 13 41.128 14.8 14 13.25 
633A 49.79 13.5 8.90 6.67 14.24 12 42.9074 14.6 19 12.75 
634A 61.53 9.7 8.27 6. oi 13.09 11 60.0522 10.0 16 11.94 
635A 61.63 9.7 8.27 5.99 10.61 10 51.4343 12.5 10 10.07 
636A 60.77 9.8 8.31 6.03 12.25 11 59.5924 10.0 14 11.37 
cýýý.. 
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File Flesch U. S. Dale PSK Fog Smog F. J. P. FJP Hi- Smog 
No. Index Grd. Ind. Ind. Index -H Index Gerd cal -X 
637A 41.29 14.8 9.35 7.08 15.54 13 39.4419 15.1 22 13.49 
638A 52.52 12.2 8.75 6.54 13.93 12 55.595 11.2 15 12.49 
639A 63.99 9.2 8.14 5.81 11.31 IQ 66.2298 8.8 16 10.75 
640A 66.81 8.6 7.99 5.71 9.80 9 59.5924 10.0 8 9.32 
641A 62.08 9.6 8.24 6.07 11.40 9 51.921 12.3 8 9.93 
642A 69.90 8.0 7.83 5.50 9.73 9 61.4934 9.7 10 9.55 
643A 48.79 13.7 8.95 6.71 15.36 13 52.0009 12.3 22 13.49 
644A 52.48 12.2 8.75 6.67 15.11 12 46.4083 14.1 13 12.87 
645A 61.8o 9.6 8.26 5.89 11.83 11 59.7825 10.0 15 11.02 
646A 58.41 10.4 8.44 6.15 11.40 10 48.8492 13.7 12 10.75 
647A 59.60 10.0 8.38 6.09 12.24 11 60.8718 9.8 14 11.37 
648A 68.74 8.3 7.89 5.61 10.24 9 63.181 9.4 9 9.71 
649A 65.73 8.9 8.05 5.88 11.18 9 54.3582 11. e 7 9.48 
650A 65.39 8.9 8.07 5.86 11.96 10 56.6011 10.9 10 10.75 
651A 53.38 11.9 8.70 6.54 13.73 12 50.7223 12.7 14 122.17 
652A 55.75 11.2 8.58 6.36 13.07 11 51.8706 12.4 13 11.83 
653A 56.61 10.9 8.53 6.34 13.65 12 50.4732 12.8 17 12.22 
654A 66.71 8.7 8.00 5.87 12.24 10 59.8489 10.0 7 10.25 
655A 61.53 9.7 8.27 6.01 12.70 11 58.5147 10.4 15 11. b6 
656A 47.98 13.8 8.99 6.76 13.87 12 +4.8957 14.3 15 12.49 
657A 52.02 12.3 8.78 6.59 14.00 12 45.722 14.2 15 1-,. 49 
658A 47.64 13.9 9.01 6.77 13.86 12 35.0268 15.8 18 12.49 
659A 57.14 10.8 8.51 6.13 11.43 10 52., 156 12.2 16 10.75 
660A 69.90 8.0 7.83 5.63 12.44 11 65.1344 9.0 11 11.12 
661A 79.07 7.1 7.34 5.10 9.56 8 76.47; 1 7.4 6 8.48 
662A 53.71 11.8 8.69 6.61 14.80 12 42.246 14.7 12 12.49 
663A 69.95 8.0 7.83 5.57 12.06 11 68.9935 8.2 11 11.12 
664A 66.97 8.6 7.98 5.75 11.74 10 64.8008 9.0 10 10.75 
665A 56.38 11.0 8.55 6.42 14.37 12 54.3346 11.6 12 12.49 
666A 72.92 7.7 7.67 5.40 10.39 9 67.7397 8.5 9 9.71 
667A 64.75 9.0 8.10 5.80 12.47 11 60.1021 10.0 17 11.54 
668A 46.20 14.1 9.09 7.16 18.42 i4 41.8987 14.7 i4 14.83 
669A 49.62 13.6 8.90 6.56 12.63 11 42.6851 14.6 17 11.54 
670A 64.19 9.2 8.13 5.91 12.84 11 59.7406 10.0 15 11.66 
File Flesch U. S. Dale 
No. Index Grd. Ind. 
671A 48.55 13.7 8.96 
672A 59.32 10.1 8.39 
673A 64.45 9. i- 8.12 
674A 47.82 13.8 9.00 
675A 59.20 10.2 8.40 
676A 59.57 10.0 8.38 
677A 43.62 14.5 9.22 
678A 62.71 9.5 8.21 
679A 77.08 7.3 7.45 
680A 65.92 8.8 8.04 
681A 60.43 9.9 8.33 
682A 58.67 10.3 8.42 
683A 68.31 8.3 7.91 
684A 71.06 7.9 7.77 
685A 66.11 8.8 8.03 
686A 54.47 11.6 8.65 
687A 44.78 14.3 9.16 
688A 71.45 7.9 7.75 
689A 72.41 7.8 7.70 
690A 73.46 7.7 7.64 
691A 61.00 9.8 8.30 
692A 68.66 8.3 7.90 
693A 71.73 7.8 7.73 
694A 68.56 8.3 7.90 
695A 76.39 7.4 7.49 
696A 78.43 7.2 7.38 
697A 65.56 8.9 8.06 
698A 68.10 8.4 7.92 
699A 70.12 8.0 7.82 
700A 43.96 14.4 9.20 
701A 57.97 10.5 8.46 
702A 68.05 8.4 7.93 
703A 75.30 7.5 7.54 
704A 56.58 10.9 8.54 
fHE EARLY MODERN AGE 
L. E. SNELLGROVE 
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PSK Fog Smog F. J. P. 
Ind. Index -H Index 
6.80 15.64 13 43.108 
6.15 12.76 11 49.4102 
5.83 10.69 10 57.8912 
6.73 13.47 12 41.6445 
6.10 12.65 11 62.7892 
6.08 12.10 11 54.9813 
6.93 14.42 12 40.946 
5.91 11.36 10 59.423 
5.18 10.05 9 72.5491 
5.72 11.71 11 64.4266 
5.98 10.58 10 53.5373 
6.11 11.71 11 53.7b66 
5.57 9.68 9 b1.9608 
5.41 7.95 8 54.0143 
5.79 10.28 9 53.4244 
6.26 12.43 11 52.4029 
6.81 13.66 12 42.9255 
5.39 9.62 9 65.0367 
5.36 9.73 9 b6.243 
5.27 8.25 8 60.2563 
6.06 12.99 11 57.1957 
5.55 9.65 9 61.163 
5.42 9.61 9 b5.8925 
5.59 10.59 10 60.2158 
5.16 9.05 8 70.518 
5.07 8.82 8 71.6558 
5.78 11.47 10 57.1003 
5.56 8.65 8 54.7702 
5.51 11.36 to 67.9473 
6.84 12.72 11 41.2499 
6.24 13.18 11 52.3292 
5.62 io. 48 10 60.6783 
5.25 9.35 8 69.114 
6.23 12.47 11 55.6904 
FJP 
Grd. 
14.5 
13.6 
10.5 
14.8 
9.4 
11.4 
14.9 
10.1 
7.7 
9.1 
11.9 
11.8 
9.6 
11.7 
11.9 
12.2 
14. b 
9.0 
a. e 
9.9 
10.8 
9.8 
8.8 
10.0 
7.9 
7.8 
to. 8 
11.5 
8.4 
14.8 
12.2 
9.9 
8.2 
11.2 
Hi- Smog 
cal -x 
19 13.68 
15 11.66 
12 10.17 
17 12.22 
15 11.66 
16 11.28 
19 12.75 
14 10.75 
8 9.32 
15 11.02 
14 10.25 
15 11.02 
10 9.55 
b 8.07 
d a. 32 
18 11.22 
12 12.. 08 
10 '4.55 
10 9.55 
7 a. 48 
13 11.83 
10 9.55 
8 '). 32 
12 10.17 
8 8.86 
6 8.48 
12 10.75 
9 8.81 
12 10.75 
19 11.44 
16 11.94 
10 10.07 
7 8.92 
17 11.54 
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File Fieach U. S. Dale PSK Fog Smog F. J. P. FJP Hi- Smog 
No. Index Grd. Ind. Ind. Index -H Index Grd. cal -X 
705A 59.21 10.1 8.40 5.98 11.06 10 50.7198 12.7 18 10.35 
706A 58.81 10.3 8.42 6.16 13.86 12 56.6239 10.9 18 12.49 
707A 64.32 9.1 8.13 5.80 10.53 10 52.4548 12.2 12 10.17 
708A 61.65 9.7 8.27 5.96 11.35 10 51.5979 12.4 14 10.75 
709A 65.17 9.0 8.08 5.73 11.71 10 62.5036 9.5 17 10.98 
710A 67.20 8.6 7.97 5.62 9.20 9 55.2158 11.3 9 9.21 
711A 61.29 9.7 8.29 5.98 13.54 12 58.5174 10.4 17 12.22 
712A 70.35 8.0 7.81 5.49 9.11 8 58.0813 10.5 7 8.92 
713A 55.40 11.3 8.60 6.33 13.47 12 44.3083 14.4 17 12.22 
714A 55.79 11.2 8.58 6.27 12.85 11 *5.1309 14.2 18 11.78 
715A 52.09 12.3 8.77 6.46' 13.62 12 49.3379 13.6 17 12.22 
716A 54.76 11.5 8.63 6.46 14.86 13 47.3085 13.9 17 13.10 
717A 61.68 9.7 8.26 6.21 15.40 12 58.943 10.2 13 12.87 
718A 53.40 11.9 8.70 6.50 11.85 10 40.6044 14.9 10 10.75 
719A 72.86 7.7 7.67 5.43 10.24 9 63.2583 9.3 8 9.32 
720A 68.67 8.3 7.89 5.63 10.36 9 b2.8336 9.4 9 9.71 
721A 65.40 8.9 8.07 5.72 9.63 9 50.1126 12.9 10 9.55 
722A 67.18 8.6 7.97 5.63 9.25 9 56.6221 10.9 9 9.21 
723A 65.71 8.9 8.05 5.86 12.44 11 65.1344 9.0 11 11.12 
724A 76.31 7.4 7.49 5.12 7.87 8 65.6372 8.9 7 8.12 
725A 77.61 7.2 7.42 5.14 9.94 9 71.9368 7.8 8 9.32 
726A 81.56 6.8 7.21 4.92 8.62 8 76.1022 7.4 5 8.00 
727A 51.25 12.5 8.82 6.8o 16.09 13 43.7787 14.4 14 13.25 
728A 63.27 9.3 8.18 5.91 11.88 11 54.3031 11.6 13 11.06 
729A 63.69 9.3 8. i6 5.87 10.15 9 50.5149 12.8 9 9.71 
730A 50.70 12.7 8.85 6.61 12.01 11 34.6047 15.8 13 11.06 
731A 67.79 8.4 7.94 5.71 11.40 10 63.7506 9.2 11 10.42 
732A 60.41 9.9 8.33 6.08 12.35 11 56.1457 11.1 14 11.37 
733A 63.88 9.2 8.15 6.00 13.56 11 58.3121 10.4 13 11.83 
734A 61.33 9.7 8.28 6. oi 12.27 11 57.1003 10.8 14 11.37 
735A 55.75 11.2 8.58 6.36 13.92 12 56.9201 10.8 15 12.49 
736A 63.96 9.2 8.14 5.86 9.77 9 50.981 12.6 8 9.32 
1\ 
ý` 
THE EARLY MODERN AGE 
File Flesch U. S. 
No. Index Grd. 
737A 75.57 7.4 
738A 67.41 8.5 
739A 68.31 8.3 
740A 67.13 8.6 
741A 55.66 11.2 
742A 42.48 14.6 
743A 65.72 8.9 
744A 68.79 8.2 
745A 67.53 8.5 
746A 71.22 7.9 
747A 62.65 9.5 
748A 60.27 9.9 
749A1 69.37 8.1 
749A2 73.25 7.7 
751A 53.07 12.0 
752A 73.03 7.7 
753A 64.59 9.1 
754A 56.76 10.9 
755A 55.66 11.2 
756A 68.05 8.4 
757A 54.61 11.5 
758A 70.74 7.9 
759A 51.28 12.5 
760A 60.10 10.0 
761A 66.77 8.6 
762A 70.14 8. o 
763A 59.85 10.0 
764A 74.24 7.6 
765A 66.97 8.6 
766A 70.75 7.9 
767A 53.89 11.7 
768A 57.53 10.7 
769A 69.13 8.2 
L. E. SNELLGROVE 
LONGMAN GR OUP LIMITED, LON DON 
Dale PSK Fog Smog F. J. P. 
Ind. Ind. Index -H Index 
7.53 5.22 10.07 9 69.6666 
7.96 5.70 11.19 10 58.8434 
7.91 5.57 9.27 9 53.8026 
7.98 5.67 10.05 9 60.6783 
8.58 6.43 13.08 11 45.7562 
9.28 7.06 14.61 13 35.1282 
8.05 5.71 9.68 9 57.0b58 
7.89 5.65 11.74 10 64.8008 
7.95 5.64 10.44 10 56.3047 
7.76 5.38 8.99 9 60.9072 
8.21 5.99 11.78 10 51.4648 
8.34 6.14 11.56 10 43.6799 
7.86 5.50 9.47 9 58.4194 
7.65 5.28 9.05 9 67.5255 
8.72 6.56 15.66 13 52.8639 
7.66 5.30 9.17 9 62.9017 
8.11 5.79 11.32 10 59.1131 
8.53 6.14 11.96 10 52.9675 
8.58 6.40 12.44 11 41.3869 
7.93 5.62 8.74 8 53.7262 
8.64 6.32 11.32 10 45.2053 
7.78 5.49 8.90 8 58.843 
8.82 6.46 11.74 10 39.8505 
8.35 6.11 10.90 10 49.4102 
8.00 5.60 8.95 9 58.1255 
7.82 5.51 9.92 9 63.0094 
8.36 6.17 14.02 12 54.0523 
7.60 5.38 io. 88 9 67.5905 
7.98 5.60 9.61 9 58.4613 
7.78 5.46 9.05 8 61.3809 
8.68 6.42 11.92 11 37.9948 
8.49 6.20 13.48 12 55.5117 
7.87 5.59 9.90 9 62.2189 
FJP 
Grd. 
8.1 
10.3 
11.8 
9.9 
14.2 
15.7 
10.8 
9.0 
11.0 
9.8 
12.5 
14.5 
10.4 
8.5 
12.1 
9.4 
10.2 
12.0 
14.8 
11.8 
14.2 
10.3 
15.0 
13.6 
10.5 
9.4 
11.7 
8.5 
10.4 
9.7 
15.3 
11.3 
9.6 
Hi- 
cal 
9 
11 
9 
9 
12 
20 
10 
10 
10 
10 
10 
9 
11 
10 
19 
9 
14 
17 
11 
6 
16 
6 
17 
10 
10 
10 
15 
9 
13 
8 
13 
17 
8 
Smog 
-X 
9.71 
10.42 
9.21 
9.71 
11.49 
13.00 
9.55 
10.75 
10.07 
9.12 
10.75 
10.35 
9.42 
9.12 
13.68 
9.21 
10.75 
10.98 
11.12 
8.48 
10.75 
8.48 
10.98 
10.07 
9.12 
9.55 
12.49 
9.71 
9.58 
8.86 
11.06 
12.22 
9.32 
cý- -, 1 
THE EARLY MODERN AGE 
File Flesch U. S. 
No. Index Grd. 
770A 63.73 9.3 
771A 67.03 8.6 
772A 54.04 11.7 
773A 73.30 7.7 
774A 71.19 7.9 
775A 62.61 9.5 
776A 64.85 9.0 
777A 68.74 8.3 
778A 67.75 8.4 
779A 66.28 8.7 
780A 46.31 14.1 
781A 51.70 12.4 
782A 62.67 9.5 
783A 58.87 10.2 
784A 79.68 7.0 
785A 62.42 9.5 
786A 63.38 9.3 
787A 68.97 8.2 
788A 69.28 8.1 
789A 72.65 7.7 
790A 56.04 11.1 
791A 46.34 14.1 
792A 62.22 9.6 
793A 53.36 11.9 
794A 57.40 10.7 
795A 64.41 9.1 
796A 63.79 9.2 
797A 62.17 9.6 
798A 48.28 13.8 
799A 53.81 11.8 
800A 64.18 9.2 
801k 55.21 11.3 
802A 54.43 11.6 
L. E. SNELLGROVE 
LO NGMAN GR OUP LIMI TED, LONDON 
Dale PSK Fog Smog F. J. P. 
Ind. Ind. Index -H Index 
8.16 5.90 9.72 9 50.0703 
7.98 5.71 9.97 9 53.519 
8.67 6.34 12.12 11 46.1916 
7.65 5.26 7.74 8 61.6772 
7.76 5.36 9.24 9 63.9844 
8.22 5.87 9.12 9 35.8747 
8.10 5.78 9.40 9 53.3405 
7.89 5.61 10.64 10 59.9506 
7.94 5.56 8.97 9 59.5717 
8.02 5.69 10.11 9 59.517 
9.08 6.75 13.52 12 41.205 
8.79 6.56 13.43 12 43.1385 
8.21 6.17 13.32 10 56.4 
8.41 6.02 11.57 10 54.6698 
7.31 4.88 7.60 8 75.9157 
8.23 6.00 13.03 11 5b. 204 
8.17 5.92 10.05 9 48.1834 
7.88 5.57 10.62 10 59.423 
7.86 5.51 9.64 9 62.4301 
7.68 5.37 10.48 10 65.8925 
8.56 6.35 13.51 12 57.2606 
9.08 6.82 13.86 12 36.7433 
8.24 5.95 10.18 9 50.981 
8.71 6.43 12.26 11 43.7991 
8.49 6.22 12.28 11 54.3031 
8.12 5.96 13.12 11 57.8459 
8.15 5.79 9.82 9 57.1926 
8.24 6.04 12.80 11 52.118 
8.98 6.69 15.60 13 43.3027 
8.68 6.58 14.18 12 45.7261 
8.13 5.78 10.05 9 58.1593 
8.61 6.40 14.29 12 55.0002 
8.65 6.36 13.20 12 50.9651 
FJP 
Grd. 
12.9 
11.9 
14. i 
9.7 
9.2 
11.1 
11.9 
9.9 
10.0 
10.1 
14.8 
14.5 
11.0 
11.5 
7.4 
11.0 
1j. 8 
10.1 
9.5 
8.8 
10.7 
15.5 
12.6 
14.4 
11.6 
10.6 
10.8 
12.3 
14.5 
14.2 
10.5 
11.4 
12.6 
Hi- 
cal 
6 
8 
16 
12 
10 
9 
10 
10 
11 
22 
14 
7 
18 
8 
13 
8 
12 
10 
10 
14 
21 
9 
14 
14 
12 
12 
12 
22 
11 
11 
19 
19 
Smog 
-X 
9.00 
9. j2 
11.28 
8.12 
9.32 
9.12 
9.21 
10.07 
9.12 
9.87 
12.08 
12.17 
10.25 
10.75 
8.1b 
11.83 
9.32 
10.17 
9.55 
10.07 
12.17 
12.49 
9.71 
11.37 
11.37 
11.49 
9.71 
11.49 
13.49 
12.08 
9.87 
12.75 
12.02 
C7--.. --- 
THE EARLY MODERN AGE 
L. ELSNELLGROVE 
LONGMAN GROUP LIMITED, LONDON 
File Flesch U. S. Dale PSK Fog Smog F. J. P. FJP Hi- Smog 
No. Index Grd. Ind. Ind. Index -X Index Grd. cal -X 
803A 51.04 12.6 8.83 6.51 11.71 11 39.9136 15.0 15 11.02 
304A 54.32 11.6 6.41 6.41 12.37 11 50.5065 12.8 14 11.37 
805A 60.04 10.0 8.35 6.15 11.92 to 44.8553 14.3 10 10.75 
8o6A 50.21 12.8 8.87 6.57 12.10 11 53.3405 11.9 16 11.28 
B07A 63.82 9.2 8.15 5.74 9.27 9 55.9282 11.1 12 9.32 
808A 58.78 10.3 8.42 6.19 12.17 11 56.204 11.0 11 11.12 
809A 57.19 10.8 8.50 6.30 12.30 11 49.3477 13.9 11 11.12 
24 x 2= A and B 
94x 2= AandB 
187 x2= A1 and A2 
; 49 x2= A1 and A2 
number 750A does not exist. 
HE MIDDLE AGES 
R. J. COOTES 
LONGMAN GROUP LIMITED, LON DON 
iJ P. J. ßi0 
ý 
File Flesch U. S. Dale PSK Fog Smog F. J. P. FJP Hi- Smog 
No. Index Grd. Ind. Ind. Index -H Index Grd. cal -X 
174 71.84 7.8 7.73 5.43 8.51 8 61.8691 9.6 6 8.07 
7 175 74.61 7.5 7.58 5.27 8.80 8 62.7009 9.5 7 8.48 
176 64.31 9.1 8.13 5.81 12.10 11 59.858 10.0 i6 11.28 
. 9177 55.90 11.1 8.57 6.33 12.37 11 46.0233 1.41 14 11.37 
. 178 71.32 7.9 7.75 5.44 9.88 9 66.8258 8.6 10 9.55 
-o179 76.96 7.3 7.46 5.06 7.00 7 64.012 9.2 6 7.47 
-, 1180 64.89 9.0 8.09 5.74 9.83 9 53.0861 12.0 12 9.71 
. 1.181 62.88 9.4 8.20 5.98 10.76 9 47.3822 13.9 9 9.71 
L4-t182 62.17 9.6 8.24 5.93 9.83 9 49.6564 13.6 10 11.55 
_5-183 70.95 7.9 7.77 5.46 9.09 8 61.7243 9.7 8 8.86 
,.,; 184 71.84 7.8 7.73 5.43 10.31 9 64.7502 9.0 11 9.87 
ei185 60.73 9.9 8.32 5.98 12.02 11 57.4444 10.7 i8 11.22 
--. -186 69.72 8.1 7.84 5.50 10.25 9 63-1045 9.4 13 ?., )8 
-, 187 66.48 8.7 8.01 5.67 9.53 9 52.7828 12.1 ii 9.42 
188 69.60 8.1 7.95 5.56 9.02 8 53.49 11.9 6 8.48 
-f1189 74.27 7.6 7.60 5.27 8.57 8 61.8607 9.6 7 8.48 
a7 190 78.14 7.2 7.39 5.10 8.62 8 69.6416 8.1 5 8.00 
o; 191 85.42 6.5 7.01 4.60 5.81 6 75.4242 7.5 3 6. i6 
ioa 192 75.88 7.4 7.51 5.19 8.36 8 63.553 9.3 6 8.07 
iý 193 70.75 7.9 7.78 5.46 10.57 10 70.518 7.9 12 10.17 
X11194 74.62 7.5 7.58 5.23 8.43 8 65.3215 8.9 8 8.48 
&: '195 74.58 7.5 7.58 5.34 9.25 8 66.606 8.7 5 3.00 
196 69.90 8. o 7.83 5.50 9.34 9 59.9103 9.9 9 9.21 
13q197 65.67 8.9 8.05 5.73 8.64 8 48.728 13.7 7 8.48 
;. 4:; 198 80.17 7.0 7.28 5.01 8.42 7 70.5957 7.9 it 7.47 
'Y1 199 66.18 8.8 8.03 5.74 10.24 9 51.8749 12.3 9 9.71 
ib 200 72.32 7.8 7.70 5.42 9.87 9 63.4963 9.3 8 9.32 
1ý-ý 201 42.71 14.6 9.27 7.09 14.40 12 32.93 16.1 16 12.80 
t202 80.20 7.0 7.28 4.95 8.22 8 73.0849 7.7 6 8.07 
ii5'203 73.27 7.7 7.65 5.42 10.41 9 65.6164 8.9 8 9.32 
i,, Il 204 70.28 8.0 7.81 5.47 8.89 8 57.4977 10.7 8 8.86 
1,67 205 63.86 9.2 8.15 5.87 9.87 9 50.7043 12.7 8 99.32 
, 02o6 
62.19 9.6 8.24 5.94 11.00 10 55.3661 11.3 13 10.46 
^? . ;:; iCl . NT 'CIi1 J 
R. J. 000TES AD L.::. SN2LLGROVE 
Page Flesch 
To. Windex 
2 66.10 
8 77.33 
14 83.94 
20 69.58 
26 72.92 
-2 70.05 
38 66.30 
44 63.05 
50 72.68 
56 62.55 
62 60.60 
68 69.32 
74 66.97 
ti'ý " 80 65.60 
86 61.52 
92 81.52 
98 83.32 
104 66.51 
111 58.97 
116 75.58 
? 22 66.83 
tý3 66.07 
14 65.21 
140 70.24 
146 75.67 
152 66.49 
158 59.25 
164 76.76 
17C 64.31 
176 59.85 
182 73.34 
1[8 63.63 
192 63.55 
LONGMAN GROUP L U: ITED, LONDON 
U. S. Dale PSK Fog Smog c'JP FJP Hi- Smog 
Grd. Ind lnd Ind -H Index Grd Cal -4 
6.4 7.92 5.56 9.81 9 57.8751 10.5 12 9.71 
7.3 7.44 5.18 9.05 8 68.6574 8.3 5 8.00 
6.6 7.09 4.68 6.98 7 78.7163 7.1 6 7.47 
8.1 7.85 5.45 6.48 6 62.1229 9.6 10 8.77 
7.7 7.67 5.40 10.01 9 59.2771 8.1 8 9.32 
8.0 7.82 5.45 8.61 8 58.5746 10.3 9 8.81 
8.3 7.91 5.61 10.50 10 66.2279 9.8 10 10.07 
9.4 8.19 5.81 8.50 8 54.0197 11.7 10 8.77 
7.7 7.68 5.35 8.59 8 62.972 9.4 8 8.48 
9.5 8.22 6.03 11.69 10 51.2417 12.5 9 10.35 
9.9 8.32 6.09 11.31 10 47.6072 1,3.9 9 10.35 
8.1 7.86 5.59 9.94 9 57.628 10.6 8 9.32 
8.6 7.98 5.60 8.13 8 56.9808 10.8 9 8.48 
8.9 8.06 5.80 11.16 10 53.9021 11.7 11 10.42 
9.7 8.27 5.95 10.92 10 48.82ß1 13.7 13 10.46 
6.8 7.21 4.84 8.30 8 78.5126 7.1 8 c. 48 
6.7 7.12 4.73 7.80 8 80.5175 6.9 7 8.12 
8.7 8.01 5.71 10.67 10 67.6312 8.5 12 10.17 
10.2 8.41 6.12 13.07 11 53.4016 11.9 16 11.94 
7.4 7.53 5.24 10.24 9 69.6416 8.1 9 9.71 
8.6 7.99 5.72 11.90 11 60.9633 9.8 13 11.06 
8.8 8.03 5.73 10.27 9 53.8991 11.7 11 5.87 
9.0 8. (. 8 5.73 11.32 10 56.2813 11.0 16 10.75 
8.0 7.81 5.45 9.44 9 58.7154 10.3 11 9.42 
7.4 7.54 5.27 9. OC 8 65.4504 8.9 5 8.00 
8.7 8.01 5.65 10.96 10 62.1371 9.6 15 10.50 
10.1 8.39 6.16 12.81 11 53.4244 11.9 15 11., -6 
7.3 7.47 5.14 8.18 8 64.8192 9.0 5 L. 0 
9.1 8.13 5.81 10.19 9 49.198 13.6 11 9.87 
10.0 8.36 6.04 12.11 11 53.5776 11.8 16 11.28 
7.7 7.65 5.33 9.83 9 64.7413 9.1 10 9.55 
9.3 8.16 6.01 12.02 10 50.511 12.8 9 10.35 
9.3 8.17 5.94 11.35 10 53.1659 12.0 9 10.35 
H DUKES HIS WA Y 
ß PITCHER & A. HARRIS 
LONGMAN GROUP LIMITED, LONDON 
Page Fleach U. S. DALE P. S. K. FOG SMOG F. J. P. F. J. P. HI-CAL 
No. Index Grade Index -H Index Grade horde 
6 77.82 7.2 7.41 5.18 9.80 8 70.1631 8.0 6 
10 57.91 10.5 8.46 6.28 12.07 10 42.2119 14.7 12 
14 73.17 7.7 7.66 5.37 11.07 10 74.6893 7.5 11 
18 62.50 9.5 8.22 5.87 10.96 10 50.0692 12.9 15 
23 59.91 9.9 8.36 6.36 14.56 11 54.5713 11.5 9 
26 67.12 8.2 7.98 5.69 10.02 9 55.7477 11.2 10 
30 63.05 9.4 8.19 6.02 12.59 11 58.3366 10,4 11 
35 58.31 10.4 8.44 6.24 13.55 12 51.3619 12.5 14 
39 63.68 9.3 8.16 6.03 12.73 10 55.2109 11.4 10 
42 73.46 7.7 7.64 5.36 9.55 8 64.986 9.2 7 
L7 43.04 14.6 9.25 7.89 24.00 11 36.037 15.6 5 
50 70.14 8.0 7.82 5.56 10.87 10 66.9448 8.6 10 
54 64.01 9.2 8.14 5.95 10.71 9 52.4114 12.2 8 
58 63.63 9.3 8.16 5.92 10.24 9 47.2683 13.9 a 
62 70.81 7.9 7.78 5.55 9.97 8 59.4676 10.1 7 
67 78.05 7.2 7.40 5.10 8.54 8 67.885 8.4 6 
70 65.79 8.8 8.05 5.92 12.33 10 57.7632 10.6 9 
74 68.45 8.3 7.91 5.75 11.48 10 64.0743 9.2 10 
?8 68.94 8.2 7.88 5.79 11.60 8 58.236 10.4 4 
. 332 61.38 9.7 8.28 5.96 10.65 10 55.1431 11.4 14 
ý"ý 
12 
TOWARDS A"Y IWAN "1 
R. PITCHER & A. HARRIS 
LONGMAN GROUP LIMITED, LONDON 
Page Flesch U. S. Dale PSI Fog Smog FJP FJP Hi-cal 
No. Index Grade Index H Index Grade ', fords 
6 67.55 8.5 7.95 5.60 9.09 9 53.5373 11.9 10 
10 73.81 7.6 7.62 5.31 9.65 9 68.0505 8.4 12 
14 78.49 7.2 7.39 5.06 9.16 8 72.9697 7.7 8 
18 69.43 8.1 7.81 5.52 10.51 10 65.5735 8.9 12 
22 7C. 32 8.0 7.81 5.51 10.31 9 61.8691 9.6 11 
28 72.60 7.7 7.69 5.40 9.04 8 61.9389 9.6 7 
30 69.16 8.2 7.87 5.63 9.56 8 53.4244 11.9 6 
34 77.36 7.3 7.43 5.03 7.71 8 66.287 8.7 8 
39 73.67 7.6 7.63 5.27 7.94 8 59.1201 10.2 7 
a2 76.50 7.3 7.48 5.11 7.89 8 67.5255 8.5 7 
48 61.95 9.6 8.25 6.04 11.22 10 48.4572 13.8 10 
50 77.47 7.3 7.43 5.11 9.10 8 69.5306 8.1 8 
3 74.27 7.6 7.60 5.27 10.14 9 69.6989 8.1 11 
58 76.23 7.4 7.49 5.26 10.13 9 73.7517 7.6 6 
62 73.63 7.6 7.63 5.26 7.06 7 59.0065 10.2 5 
67 76.55 7.3 7.48 5.10 8.56 8 71.7727 7.8 10 
70 68.29 8.3 7.91 5.57 10.95 10 60.6422 9.9 15 
76 73.46 7.7 7.64 5.30 9.19 9 64.5196 9.1 10 
78 84.89 6.5 7.03 4.73 7.87 7 78.0369 7.2 4 
82 64.41 9.1 8.12 5.82 11.37 10 58.7972 10.3 16 
MAN LOOKS OUTWARDS 
R. PITCHER & A, BAiiRI3 
LONGMAN GROUP LIMITED, LONDON 
PAGE «LESCH US GRADE DALE PSK FOG SMOG- FJP FJP HI-CAL 
NO. INDEX LEVEL INDEX H INDEX GRADE WORDS 
6 49.40 13.61 8.92 6.89 15.61 12 41.7558 14.7 13 
10 67.73 8.5 7.94 5.75 10.80 9 62.0755 9.6 8 
12 72.32 7.8 7.70 5.50 10.40 9 66.509 8.7 6 
18 71.78 7.8 7.73 5.40 9.75 9 66.5667 8.7 10 
20 68.94 8.2 7.88 5.66 12.19 11 69.9967 8.0 13 
6 81.45 6.9 7.22 4.88 7.93 7 72.7592 7.7 6 
30 65.53 8.9 8.06 5.81 11.94 11 64.2068 9.2 15 
34 64.48 9.1 8.12 5.78 10.25 9 57.4444 10.7 13 
38 70.18 8.0 7.81 5.58 11.43 10 62.5707 9.5 tt 
12 59.85 10.0 8.36 6.17 12.83 11 52.4691 12.2 12 
46 67.62 8.5 7.95 5.65 10.27 9 58.3 10.4 11 
48 75.40 7.5 7.54 5.25 8.66 8 
63.0428 9.4 6 
54 83.25 6.7 7.12 4.75 7.19 7 74.205 7.6 5 
58 80.75 6.9 7.25 4.86 7.46 7 72.6485 7.7 7 
62 72.58 7.7 7.69 5.50 10.57 9 65.5585 8.9 6 
66 76.35 7.4 7.49 5.10 8.18 8 68.983 8.2 8 
68 76.92 7.3 7.46 5.22 10.01 8 72.476 7.8 7 
74 09.43 8.1 7.85 5.62 11.43 10 63.9858 9.2 11 
78 67.86 8.4 7.94 5.65 9.67 9 54.3451 11.6 6 
ý_ 
. `IGIi. 'G ;CID HT J'ýG: LY 2a 
J. D. 1RE. Ii&Id et. al. 
: TCL1"1ES I: CDOUGALL 
Pace : 'lesch ý:. S. DALE PSK FOG SMOG F. J. P. iJP !? I- S110G 
110. Index Grd. Ind Ord Ind -H Index Gfd cal -X 
6 74.46 7.6 7.59 5.21 10.20 9 71.5476 7.9 13 9.98 
1 58.33 10.4 8.44 6.24 12.93 11 52.5572 12.2 15 11.06 
17 72.93 7.7 7.67 5.29 9.39 9 68.963 &. 2 11 9.42 
21 72.99 7.7 7.67 5.39 9.15 8 65.4423 8.9 7 8.48 
27 79.92 7.0 7.30 4.93 8.68 8 73.7708 7.6 10 8.77 
31 72.48 7.8 7.69 5.41 11.09 10 73.3011 7.7 11 10.42 
,6 64.96 9.0 8.09 5.96 12.98 11 57.5515 10.7 11 11.12 
41 59.35 10.1 8.39 6.14 12.71 11 49.7062 13.6 15 11.66 
:6 76.02 7.4 7.50 5.08 6.54 7 64.121 9.2 6 7.24 
,1 66.83 a. 6 7.99 5.72 10.33 9 56.2603 11.0 9 9.71 
.5 76.63 7.3 7.47 5.27 9.77 8 67.1143 8.6 5 6.00 
61 78.28 7.2 7.38 5.03 8.41 8 69.364 ö. 1 8 c. 46 
6.6 75.10 7.5 7.55 5.22 Y. 97 8 64.996 9.0 8 3.56 
71 68.05 c. 2 7. c8 5.62 10.39 9 63.1272 9.4 9 9.71 
76 63.38 9.3 8.17 5.92 10.05 9 49.7062 13.6 8 9.32 
01 78.91 7.1 7.35 4.99 8.39 8 70.5444 8.0 8 8.48 
ý5 77.62 7.2 7.42 5.08 8.90 8 73.6905 7.6 9 8.81 
90 57.02 8.6 7.98 5.63 11.33 10 65.8222 8.8 16 10.75 
96 73.08 7.7 7.66 5.45 11.15 9 69.5224 8.1 8 9.93 
! 01 71.50 7.8 7.74 5.44 12.10 11 70.0358 8.0 16 11.28 
106 70.34 8.0 7.81 5.48 8.22 8 56.0082 11.1 6 8.07 
111 80.48 7.0 7.27 4.65 6.60 7 71.0192 7.9 6 7.24 
116 79.91 7.0 7.30 5.13 10.62 8 75.5266 7.5 5 6.84 
121 68.82 6.2 7.89 5.54 10.22 9 56.8067 10.3 13 9.98 
126 00.79 6.9 7.25 5.05 9.73 7 79.4593 7.1 4 7.90 
133 51.95 12.3 8.78 6.54 14.24 12 46.0233 14.1 19 12.75 
137 X0.73 5.9 6.73 4.44 7.52 5 86.998 6.3 2 5.93 
141 68.28 8.3 7.92 5.75 11.70 10 61.9372 9.6 10 10.07 
146 69.98 8.0 7.83 5.67 11.67 9 61.1932 9.8 8 9.93 
151 77.66 7.2 7.42 5.18 10.01 8 71.061 7.9 7 8.92 
156 80.05 7.0 7.29 5.07 9.90 8 75.8993 7.4 6 8.48 
DRITAIN UNDER THE TUDORS AND STUARTS 
DENIS RICHARDS 
LONGMAN GROUP LIMITED, LONDON 
Page Flesch U. S. Dale PSK Fog Smog F. J. P. FJP Hi- Smog 
No. index Grd. Ind. Ind. Index -H Index Grd. cal -X 
1 53.03 12.0 8.72 6.42 12.86 11 46.1523 14.1 18 11.78 
11 - 60.50 9.9 8.33 6.12 11.90 10 45.7236 14.2 12 10.75 
20 34.69 15.8 9.70 7.81 19.19 15 18.5396 18.2 15 15.25 
31 65.99 8.8 8.04 5.78 11.22 10 59.1626 10.2 11 10.42 
41 27.85 16.8 10.06 8.30 22.50 17 25.0593 17.3 21 17.49 
i 27.97 16.8 10.05 8,40 22.60 16 24.98 17.3 18 16.42 
61 63.70 9.3 8.16 5.98 11.40 9 48.846 13.7 8 9.93 
71 59.35 10.1 8.39 6.14 12.71 11 54.2748 11.6 15 11.66 
31 ^2.85 7.7 7.67 5.38 8.98 8 64.4873 9.1 b 8.48 
91 73.28 7.7 7.65 5.31 9.17 9 67.0596 8.6 10 9.12 
101 59.23 10.1 8.39 6.21 13.65 12 55.9446 11.1 14 122.17 
111 54.57 11.5 8.64 6.52 14.38 12 46.3305 14.1 15 12.49 
121 39.71 15.1 9.43 7.64 20.21 15 30.3253 16.5 15 15.25 
130 65.77 8.8 8.05 5.97 12.62 9 54.5812 11.5 18 9.93 
141 28.48 16.7 10.02 8.19 20.79 16 20.9338 17.9 18 16.42 
151 46.47 14.0 9.07 6.96 16.59 14 42.4684 14.6 17 14.29 
161 49.83 13.5 8.89 6.96 17.56 13 45.3374 14.2 12 13.95 
171 57.08 10.8 8.51 6.56 17.05 13 53.8052 11.8 11 13.49 
181 60.5 9.8 8.30 6.25 15.07 12 54.5307 11.6 12 12.49 
190 53.97 11.7 8.67 6.64 14.44 11 44.4448 14.3 10 11.66 
201 41.36 14.8 9.34 7.24 16.54 14 39.032 15.2 21 14.22 
211 X7.37 13.9 9.02 6.92 15.39 13 45.3662 14.2 14 13.25 
221 72.84 7.7 7.67 5.36 10.50 10 67.9473 8.4 to 10.07 
231 70.00 8.0 7.82 5.60 10.97 9 60.2864 9.9 8 9.93 
241 69.43 8.1 7.85 5.62 10.72 9 59.7406 10.0 9 9.71 
251 60.01 10.0 8.35 6.19 13.39 11 54.0678 11.7 13 11.83 
261 58.52 10.4 8.43 6.34 13.47 11 48.04 13.8 9 11.22 
271 57.53 10.7 8.48 6.19 13.57 12 55.3661 11.3 20 12.26 
281 58.65 10.3 8.43 6.33 13.37 11 52.5014 12.2 11 11.12 
291 66.23 8.8 8.02 5.70 10.55 10 60.6655 9.9 12 10.17 
301 58-97 10.2 8.41 6.26 13.49 11 49.0441 13.7 13 11.83 
311 45.87 14.1 9.10 6.97 16.46 14 41.4014 14.8 21 14.22 
BRITAIN UNDER 'THE TUDORS AND STUARTS 
CONTINUED 
Page Fle5ch U. S. Dale PSK Fog Smog F. J. P. FJP Hi- Smog 
No. Index ýýrd. Ind. Ind. Index -H Index Grd. cal -X 
321 54.19 11.7 8.66 6.49 14.11 12 46.1537 14.1 15 12.49 
331 57.92 : 0.5 8.46 6.43 15.56 12 51.9168 12.3 13 1:. 87 
341 62.65 9.5 9.21 5.99 11.78 10 53.1659 12.0 10 10.75 
351 49.09 13.6 8.93 6.82 14.80 12 40.0479 15.0 16 12.80 
360 62.53 9.5 8.22 5.93 11.81 11 55.0848 11.4 13 11.06 
371 31.79 12.4 8.79 6.56 12.77 11 40.9961 14.9 15 11.66 
381 44.96 14.3 9.15 7.34 17.73 12 37.0625 15.5 9 12.49 
190 34.34 15.9 9.71 7.99 21.58 16 35.7171 15.7 17 16.04 
ý\ 
/ 
/ 
ACTIVE HISTORY FOUR 
JOHN PLATT 
LONGMAN GROUP LIMITED, LONDON 
File Flesch U. S. Dale PSK Fog Smog F. J. P. F. IP Hi- Smog 
No. index Grd. Ind. Ind. Index -H Index Grd. cal -X 
ID 69.79 8.0 7.84 5.64 9.18 6 51.6755 12.4 3 6.87 
2D 74.06 7.6 7.61 5.24 9.43 9 69.063 8.2 11 9.42 
3D 73.28 7.7 7.65 5.29 9.10 9 64.3416 9.1 10 9.12 
4D 86.94 6.3 6.93 4.53 6.41 6 81.4876 6.9 4 6.65 
;D 61.85 6.8 7.20 4.80 7.30 7 72.8967 7.7 6 7.74 
DD 30.17 7.0 7.28 5.01 8.03 6 69.0433 8.2 3 6.87 
-D 90.79 5.9 6.72 4.37 6.06 5 84.9553 6.5 1 5.07 
9D 84.98 6.5 7.03 4.73 8.22 7 80.9476 6.9 4 7.47 
?D 79.75 7.0 7.31 4.88 6.90 7 71.1963 7.9 7 7.58 
100 69.34 8.1 7.86 5.57 11.43 10 64.1635 9.2 14 10.75 
lID 89.85 6.0 6.77 4.41 5.96 5 81.3489 6.9 1 5.07 
. 20 81.73 6.8 7.20 4.86 7.79 7 72.8342 7.7 5 7.63 
13D '9.37 7.1 7.33 5.02 7.38 6 65.9166 8.8 3 6.59 
14D -2.10 7.8 7.71 5.45 10.39 9 63.1272 9.4 9 9.71 
15D 30.70 6.9 7.26 4.89 6.65 6 67.1232 8.6 3 6.59 
160 75.09 7.5 7.55 5.24 9.48 9 68.0362 8.4 9 9.21 
17D 83.15 6.7 7.13 4.82 9.35 8 80.6532 6.9 7 8.92 
18D 80.86 6.9 7.25 4.96 9.90 9 78.0506 7.2 8 9.32 
cýý 
ý, , 
ACTIVE HISTORY THREE 
JOHN PLATTS 
MACMILLAN 
File Fleech U. S. Dale PSK Fog Smog F. J. P. FJP Hi- Smog 
4o. Index Grd. Ind. Ind. Index -H Index Grd. cal -X 
IC 63.02 9.4 8.19 6.00 11.60 10 56.915 10.8 9 10.35 
2C 77.36 7.3 7.43 5.22 8.73 6 64.6769 9.1 2 6.46 
3C 69.97 8.0 7.83 5.55 9.11 8 55.8863 11.1 6 8.48 
4C 70.07 8.0 7.82 5.33 9.33 8 60.8718 9.8 7 8.92 
5C 86.11 6.4 6.97 4.64 6.81 5 78.3177 7.2 2 5.92 
6C 78.79 7.1 7.36 5.12 7.87 5 64.8008 9.0 1 5.45 
7C 77.06 7.3 7.45 5.12 7.87 7 65.6405 8.9 5 7.63 
8C 72.11 7.8 7.71 5.40 9.13 8 65.3452 8.9 8 8.86 
9C 59.01 10.2 8.41 6.22 12.44 11 50.8859 12.6 11 11.12 
1°C o9.30 8.1 7.86 5.63 8.90 7 55.1845 11.4 4 7.47 
11C 79.21 7.1 7.34 5.02 9.64 9 78.2634 7.2 8 9.32 
12C 73.08 7.7 7.66 5.30 8.71 8 63.998 9.2 9 8.81 
13C 64.47 9.1 8.12 5.84 10.24 9 51.8749 12.3 9 9.71 
14C 78.68 7.1 7.36 5.03 8.25 8 68.7155 8.3 6 8.07 
15C 75.82 7.4 7.52 5.32 11.30 9 71.6211 7.8 8 9.93 
16C 64.47 9.1 8.12 5.84 11.45 10 53.49 11.9 12 10.75 
17C 63.88 9.2 8.15 6.00 13.20 11 58.3121 10.4 12 11.49 
18C 69.67 8.1 7.84 5.63 11.96 10 64.6769 9.1 10 10.75 
19C 73.39 7.7 7.64 5.35 11.40 10 72.168 7.8 12 10.75 
20C 79.14 7.1 7.34 5.18 9.89 7 72.6194 7.7 3 7.24 
'½ 
ý\ 
/ 
i 
". A*r( TTIr. ' CRI DF ISTOÜY 3(-Cl I 
J. D. '. 3AREHA24 ET. AL. 
IIOLI4ES MCDCUGnLL 
: age Flesch U. S. male ? 3X Fog Smog JP FJP HI- 
No. Index Grade In4ez Index Index -H Orade Index Cal 
6 70.12 8.0 7.82 5.49 9.36 9 9.9 60.293 9 
17 73.62 7.6 7.63 5.30 8.60 8 9.9 60.6655 7 
26 72.80 7.7 7.68 5.46 9.85 8 9.9 60.7572 6 
36 07.56 6.2 6.89 4.61 7.32 5 7.0 80.0397 1 
44 kß. 37 6.2 6.85 4.51 6.61 5 6,9 80.6724 2 
56 84.21 6.6 7.07 4.78 7.92 6 7.4 76.4675 3 
r6 67.47 8.5 7.56 5.62 8.84 3 11.5 54.6143 9 
76 71.99 7.8 7.72 5.38 10.10 9 8.9 65.5735 11 
67 61.30 9.7 8.28 5.97 11.32 10 10.6 57.5606 14 
,6 67.63 8.4 7.94 5.62 9.97 9 9.6 61.9185 12 
'26 62.10 9.6 8.24 5.98 11.53 10 11.9 53.519 12 
16 68.89 8.2 7.88 5.71 9.68 7 12.1 52.8639 3 
26 °1.62 6.8 7.21 4.87 7.75 7 7.4 75.7419 5 
38 72.20 7.8 7.71 5.37 8.91 8 9.5 62.715 8 
6 94.36 9.1 8.12 5.94 13.29 11 9.8 60.9012 13 
154 73.01 7.7 7.66 5.27 9.24 9 9.2 64.012 12 
166 57.22 10.7 8.50 6.20 10.99 10 14.1 46.098 13 
176 61.63 6.8 7.21 4.99 9.54 7 7.2 77,5981 4 
156 04.89 9.0 8.09 5.81 11.78 11 11.2 55.7477 15 
197 14.99 7.5 7.56 5.28 9.51 8 8.9 65.3853 7 
206 84.26 6.6 7.07 4.86 8.79 6 7.2 77.5996 2 
215 65.03 9.0 8.09 5.90 11.30 9 10.2 59.0799 8 
226 92.89 5.7 6.61 4.16 5.29 6 6.3 86.8799 3 
234 79.62 7.0 7.31 4.99 7.90 7 8.0 70.518 5 
248 77.49 7.3 7.43 5.30 10.46 7 8.2 69.1968 3 
256 76.46 7.4 7.48 5.22 10.12 9 8.0 69.9336 8 
258 71.92 7.8 7.72 5.53 10.20 8 9.8 60.9837 6 
276 77.48 7.3 7.43 5.12 8.55 8 8.4 68.2029 7 
282 77.97 7.2 7.40 5.14 8.58 7 8.1 69.7221 4 
296 72.00 7.8 7.72 5.42 8.19 7 10.5 57.8912 5 
04 1 63.94 9.2 8.15 5.78 9.29 9 13.6 49.1353 12 
/ 
CHANGING WORLD HISTORY 2b 
JOHN D. BAREHAM et. al. 
HOLMES MCDOUGALL 
File Flesch U. S. Dale PSK Fog Smog F. J. P. FJP Hi- Smog 
No. Index Grd. Ind. Ind. Index -H Index Grd. cal -X 
1E 76.89 7.3 7.46 5.04 8.44 8 68.7635 8.2 10 8.77 
2E 75.09 7.5 7.55 5.37 8.70 5 61.146 9.8 1 5.45 
3E 67.99 8.4 7.93 5.76 11.12 9 55.5763 11.2 7 9.48 
4E 77.44 7.3 7.43 5.09 10.13 9 80.4915 7.0 11 9.87 
7E 68.64 8.3 7.90 5.51 9.38 9 59.5717 10.0 11 9.42 
oE b6.36 8.7 8.02 5.77 12.01 11 59.7741 10.0 13 11.06 
-E 44.42 14.4 9.18 7.10 17.12 14 36.1826 15.6 18 14.62 
8E 58.55 X0.3 8.43 6.29 14.29 12 61.1932 9.8 15 12.49 
9E 72.38 7.8 7.70 5.44 9.71 8 63.6881 9.3 7 8.92 
: OE 68.13 6.4 7.92 5.56 10.04 9 62.4737 9.5 11 9.87 
: iE 73.87 7.6 7.62 5.33 9.43 8 64.7961 9.0 7 8.92 
12E 73.30 7.7 7.65 5.26 8.15 8 63.3256 9.3 8 8.48 
13E 72.61 7.7 7.69 5.35 3.18 8 60.293 9.9 6 8.07 
14E 89.03 6.1 6.82 4.46 6.82 6 84.8036 6.5 3 6.59 
15E 64.59 9.1 8.11 5.79 8.99 8 48.2461 13.8 8 8.86 
16E 67.77 8.4 7.94 5.76 11.40 9 59.6085 10.01 8 9.93 
17E 75.71 7.4 7.52 5.17 7.57 7 62.8286 9.4 5 7.63 
18E 64.71 9.1 8.10 5.91 12.80 11 63.311 9.3 12 11.49 
19E 73.17 7.7 7.66 5.45 11.20 9 66.509 8.7 8 9.93 
20E 82.12 6.8 7.18 6.8 9.08 8 78.3177 7.2 8 8.86 
21E 84.28 6.6 7.07 4.79 8.81 8 79.9103 7.0 5 8.00 
22E 74.02 7.6 7.61 5.33 8.67 8 63.4963 9.3 5 8.00 
23E 74.13 7.6 7.60 5.36 10.40 9 69.732 8.1 7 9.48 
24E 77.95 7.2 7.40 5.17 8.80 7 73.5787 7.6 3 7.24 
25E 65.91 8.8 8.04 5.83 11.47 10 54.293 11.6 9 10.35 ý \\ 
26E 75.74 7.4 7.52 5.07 7.63 8 65.8049 8.8 10 8.22 
27E 77.81 7.2 7.41 5.06 8.46 8 70.1189 8.0 7 8.48 
28E 69.9 8.0 7.83 5.51 10.57 10 64.4266 9.1 12 10.17 
29E 49.19 13.6 8.93 6.64. 14.37 12 49.0344 13.7 19 12.75 
30E 67.64 8.5 7.95 5.71 11.00 10 59.1866 10.2 10 10.07 
LIVING HISTORY NORTH OF ENG 
aICl3ARD WORSNOP 
UOLMM MCDOIIGAI. I, 
Page Flesch U. S. Dale PSg Pog Smog FJP FJP Hi- 
ho. Index Grade Index Index Index. -H Index Grade Ca]. 
5 73.34 7.7 7.65 5.38 10.25 9 66.1307 8.8 10 
9 63,68 9.3 8.16 5.96 11.96 10 53.3708 11.9 10 
13 71.98 7.8 7.72 5.50 10.49 9 64.6493 9.1 8 
61.23 9.8 8.29 6.03 12.93 11 55.2905 11.3 15 
21 66.97 8.6 7.98 5.82 10.77 8 53.2605 11.9 7 
-5 67.39 8.5 7.96 5.84 11.75 9 60.8987 9.8 7 
29 72.89 7.7 7.67 5.44 9.93 8 65.446 8.9 3 
33 66.24 8.8 8.02 5.76 12.86 11 63.2644 9.4 1d 
37 74.24 7.6 7.60 5.19 8.06 8 65.1473 9.0 9 
41 80.75 6.9 7.25 5.08 11.18 9 79.7629 7.0 7 
45 73.98 7.6 7.61 5.31 9.92 9 73.1848 7.7 10 
49 63.35 9.3 8.18 5.81 11.39 10 64.9072 9.0 16 
53 25.90 6.4 6.98 4.70 7.98 6 82.9103 6.7 3 
57 56.83 10.9 8.52 6.22 12.33 11 51.3034 12.5 19 
61 76.76 7.3 7.47 5.17 8.27 7 64.1635 9.2 5 
65 73.41 7.7 7.64 5.39 11.27 10 70.138 8.0 11 
69 83.64 6.6 7.10 4.77 7.52 7 78.1323 7.2 4 
73 74.33 7.6 7.59 5.41 11.07 9 70.5194 8.0 7 
77 84.39 6.6 7.06 4.73 8.30 8 79.6924 7.0 7 
81 74.27 7.6 7.60 5.30 8.54 8 60.7466 9.9 6 
25 59.79 10.0 8.37 6.13 8.99 8 37. C928 15.5 7 
-9 65.47 8.9 8.06 5.89 11.83 10 58.3366 10.4 9 
92 68.78 8.2 7.89 5.63 11.28 10 61.4014 9.7 13 
MEDIEVAL BRITAIN 
DENIS RICHARDS & ARNOLD D. ELLIS 
LONGMAN GROUP LIMITED, LONDON 
File Fleach U. S. Dale PSK Fog Smog F. J. P. FJP Hi- Smog 
No. Index Grd. Ind. Ind. Index -H Grade Ind. Cal -X 
Al 46.81 14.0 9.05 7.05 17.59 14 48.3573 13.8 18 14.62 
A2 63.79 9.2 8.15 5.94 11.84 10 54.7019 11.5 12 10.75 
A3 61.62 9.7 8.27 6.16 13.29 11 53.782 11.8 9 11.22 
A4 53.43 11.9 8.70 6.48 12.47 11 40.9078 14.9 14 11.37 
AS 56.80 10.9 8.52 6.47 15.02 12 52.793 12.1 12 12.49 
A6 57.95 10.5 8.46 6.32 13.25 11 48.5398 13.7 12 11.49 
A7 57.13 10.8 8.51 6.47 14.81 12 47.4336 13.9 11 12.08 
AS 59.53 10.1 8.38 6.23 12.44 10 47.9075 13.8 8 10.75 
A9 53.97 11.7 8.67 6.74 15.06 10 39.1002 15.2 8 10.75 
A10 51.28 12.5 8.82 6.70 14.11 12 34.5341 15.8 14 12.17 
All 77.94 7.2 7.40 5.10 9.23 8 70.5123 7.9 8 8.86 
A12 45.76 14.2 9.11 7.05 16.08 13 35.0917 15.8 15 13.61 
A13 59.77 10.0 8.37 6.06 11.79 11 50.2501 12.8 13 11.06 
A14 48.96 13.7 8.94 6.69 13.47 12 41.0996 14.8 17 12.22 
A15 55.57 11.2 8.59 6.42 14.86 13 59.6085 10.0 17 13.10 
A16 58.18 10.5 8.54 6.26 12.83 11 49.3028' 13.6 12 11.49 
A17 64.36 9.1 8.12 5.94 12.51 11 57.7963 10.6 11 11.12 
A18 45.81 14.1 9.11 6.94 16.40 14 41.1585 14.8 21 14.22 
A19 52.94 12.0 8.73 6.76 15.60 12 39.0641' 15.2 11 12.08 
A20 68.60 8.3 7.90 5.60 10.65 10 60.1021" 10.0 12 10.17 
A21 75.57 7.4 7.53 5.27 10.46 9 69.7221 8.1 9 9.71 
A22 54.10 11.7 8.67 6.64 15.61 12 x5.0808- 11.4 13 12.87 
A23 53.21 11.9 8.71 6.57 14.65 12 48.2284 13.8 Ib 12.80 
A24 55.99 11.1 7.57 6.51 15.02 12 51.2555 12.5 12 12.49 
A25 67.30 8.5 7.97 5.65- 10.17 9 61.028' 9.8 11 9.87 
A26 65.39 '8.9 8.07 5.86 13.17 11 63.0618 9.4 13 11.83 
A27 55.62 11.2 8.59 6.34 11.59 10 42.5693' 14.6 12 10.75 
A28 49.40 13.6 8.92 6.78 15.01 13 45.3473 14.2 17 13.10 
A29 65.75 8.9 8.05 5.99 13.86 11 58.943' 10.2 9 11.22 
A30 63.21 9.4 8.18 6.01 13.01 11 54.0678 11.7 12 11.49 
A31 50.33 12.8 8.87 6.68 14.40 12 42.524 14.6 16 12.80 
File Flesch U. S. 
No. Index Grd. 
IF 78.28 7.2 
2F 82.49 6.8 
3F 74.10 7.6 
4F 65.98 8.8 
5F 68.19 8.4 
6F 63.18 9.4 
7F 79.54 7.0 
8F 70.58 7.9 
9F 61.97 9.6 
1OF 66.59 8.7 
11F 67.92 8.4 
12F 66.15 8.8 
13F 78.13 7.3 
14F 60.64 9.9 
15F 69.65 8.1 
16F 69.65 8.1 
17F 62.55 9.5 
18F 67.59 8.5 
19F 70.14 8.0 
20F 75.27 7.5 
21F 54.55 11.5 
22F 60.48 9.9 
23F 61.11 9.8 
24F 67.39 8.5 
25F 65.83 8.8 
26F 66.41 8.7 
27F 65.17 9.0 
28F 75.69 7.4 
29F 46.75 14.0 
3OF 74.14 7.6 
A SCOTTISH HISTORY FOR TODAY 2 
IAN GOULD AND JOHN THOMPSON 
JOHN MURRAY (PUBLISHERS) LIMITED 
Dale PSK Fog Smog F. J. P. FJP Hi- Smog 
Ind. Ind. Index -H Index Grd. cal -X 
7.39 5.18 10.06 8 71.4671 7.9 5 8.48 
7.16 4.76 6.62 7 72.9784 7.7 5 7.08 
7.61 5.22 9.26 9 72.9215 7.7 12 9.32 
8.04 5.92 12.80 10 60.3028 9.9 8 10.75 
7.92 5.86 13.86 11 65.093 9.0 9 11.22 
8.19 5.90 11.77 11 52.5661 12.1 15 11.02 
7.32 4.97 7.23 7 70.1189 8.0 4 7.14 
7.79 5.69 12.59 10 67.5033 8.5 7 10.25 
8.25 6.05 12.77 11 58.2163 10.4 12 11.49 
8.00 5.78 12.16 11 61.4085 9.7 13 ii. o6 
7.93 5.60 10.62 10 60.9558 9.8 14 10.25 
8. o3 5.92 12.93 10 57.3855 10.7 8 10.75 
7.39 5.02 7.89 8 70.6005 7.9 7 8.12 
8.32 6.41 15.00 10 49.408 13.6 5 10.07 
7.84 5.54 10.54 10 61.8174 9.6 10 10.07 
7.84 5.53 8.70 8 56.7603 10.9 6 8.48 
8.22 6.03 12.08 10 55.9446 11.1 10 10.75 
7.95 5.70 10.46 9 59.1626 10.2 9 9.71 
7.82 5.56 11.62 10 68.4392 8.3 12 10.75 
7.54 5.21 io. i6 9 73.0849 7.7 11 9.87 
8.64 6.42 13.48 12 49.7638 13.5 14 12.17 
8.33 5.96 11.40 10 54.9335 11.4 16 10.75 
8.29 6.16 13.29 11 54.5024 11.6 12 11.49 
7.96 5.66 9.21 8 55.9118 11.1 7 8.92 
8.04 5.74 10.95 10 63.1505 9.4 11 10.42 
8.01 5.75 10.78 10 56.9772 10.8 10 10.07 
8.08 5.81 9.94 9 53.1251 12.0 8 9.32 
7.52 5.15 9.05 9 69.063 8.2 10 9.12 
9.06 6.90 14.17 12 40.9087 14.9 15 12.49 
7.60 5.29 9.45 9 69.2668 8.1 9 9.21 
ýýý 
ýýýýiý 
ý" 
A SCOTTISH HISTORY FOR TODAY BOOK 1 
File Flesch U. S. Dale PSK Fog Smog F. J. P. FJP Hi- Smog 
No. Index Grd. Ind. Ind. Index -H Index Grd. cal -X 
1G 76.69 7.3 7.47 5.28 10.18 8 68.6633 8.3 5 8.48 
2G 89.08 6.1 6.81 4.46 7.27 7 84.9553 6.5 4 7.14 
3G 78.38 7.2 7.38 5.20 10.06 7 72.291 7.8 4 7.90 
4G 78.12 7.2 7.39 5.17 10.65 9 75.7229 7.4 7 9.48 
5G 71.20 7.9 7.76 5.74 12.54 8 62.7627 9.4 4 8.48 
6G 53.72 11.8 8.69 6.81 17.43 13 51.4658 12.5 10 13.00 
7G 70.14 8.0 7.82 5.54 11.51 10 71.9368 7.8 12 10.75 
BG 66.96 8.6 7.99 5.89 12.38 9 60.3654 9.9 8 9.93 
9G 72.91 7.7 7.67 5.28 8.16 8 bO. 7393 9.9 9 8.48 
IOG 77.82 7.2 7.41 5.05 7.97 8 66.9868 8.6 7 8.12 
11G 71.36 7.9 7.75 5.43 9.02 8 64.103 9.2 8 8.86 
12G 59.35 10.1 8.39 6.26 14.42 12 52.8967 12.0 12 12.49 
13G 86.69 6.3 6.94 4.64 8.22 7 84.1779 6.6 4 7.47 
14G 61.86 9.6 8.26 6.16 14.24 12 57.6125 io. 6 li 12.08 
15G 74.99 7.5 7.56 5.28 9.11 8 65.3853 8.9 6 8.48 
163 77.81 7.2 7.41 5.16 9.10 7 67.994 8.4 4 7.90 
17G 83.36 6.7 7.12 4.70 6.10 6 74.5532 7.5 4 6. c, 5 
18G 68.05 8.4 7.93 5.70 10.50 9 56.568 10.9 7 9.48 
19G 75.57 7.4 7.53 5.27 8.58 7 62.1796 9.6 4 7.47 
20G 73.03 7.7 7.66 5.36 9.67 9 71.6558 7.8 8 9.32 
21G 81.25 6.9 7.23 4.97 9.79 8 79.0213 7.1 7 8.92 
22G 78.44 7.2 7.38 5.10 8.37 7 68.8015 8.2 4 7.47 
23G 86.10 6.4 6.97 4.56 5.78 6 75.1416 7.5 3 6.16 
24G 79.23 7.1 7.33 4.98 7.15 7 66.1599 8.8 4 7.14 
25G 69.19 8.2 7.87 5.61 9.71 8 57.6542 io. 6 7 8.92 
26G 78.46 7.2 7.38 5.01 7.19 7 68.1711 8.4 5 7.33 
27G 76.33 7.4 7.49 5.17 8.31 8 69.3686 8.1 5 8.00 
283 81.24 6.9 7.23 4.87 8.02 8 74.9454 7.5 7 8.12 
29G 75.97 7.4 7.51 5.26 10.40 9 73.2o8 i 7.7 7 9.48 
30G 86.71 6.3 6.94 4.60 7.79 7 82.2401 6.8 5 7.63 
31G 80.44 7.0 7.27 4.97 8.90 8 73.8336 7.6 6 8.48 
32G 84.19 6.6 7.07 4.70 7.89 8 85.669 6.4 6 8.07 
33G 64.85 9.0 8.10 5.88 11.01 9 52.2637 12.2 8 9.93 
34G 79.12 7.1 7.34 5.13 9.27 7 69.8839 8.0 3 7.24 
VICTORIAN ENGLAND/LIFE IN ENGLAND 5 
File Fleech U. S. 
No. Index Grd. 
IH 72.99 7.7 
2H 68.19 8.4 
3H 65.51 8.9 
4H 78.55 7.1 
5H 70.67 7.9 
6K 49.60 13.6 
7H 51.99 12.3 
8H 55.30 11.3 
9H 73.71 7.6 
1OU 72.96 7.7 
11H 66.41 8.7 
ý? H 70.90 7.9 
13H 61.93 9.6 
14H 66.80 8.6 
15H 72.28 7.8 
16H 70.63 7.9 
17H 49.85 13.5 
18H 58.94 10.2 
19H 62.19 9.6 
20H 50.68 12.7 
2111 58.18 10.5 
22H 64.28 9.1 
23H 54.36 11.6 
24H 63.10 9.4 
25H 53.31 11.9 
26H 75.49 7.5 
27H 43.91 14.4 
28H 50.74 12.7 
29H 59.50 10.1 
30H 69.18 8.2 
3Ir1 62.41 9.5 
32H 57.10 10.8 
AMABEL WILLIAMS-ELLIS & WILLIAM STOBBS 
BLACKIE & SON LIMITED 
Dale PSK Fog Smog F. J. P. 
Ind. Ind. Index -H Index 
7.67 5.45 10.29 9 64. -4349 
7.92 5.86 12.32 9 60.4805 
8.06 5.92 12.53 10 57.1059 
7.37 5.04 8.22 8 69.98 
7.79 5.44 9.25 9 58.2706 
8.90 7.05 18.78 14 46.9618 
8.78 6.89 17.24 13 46.4335 
8.60 6.46 14.98 13 49.3612 
7.63 5.20 8.77 9 70.5169 
7.67 5.46 11.63 10 71.9723 
8.01 5.75 io. 60 9 58.8645 
7.78 5.43 8.87 8 61.9608 
8.25 6.09 13.08 11 51.6785 
7.99 5.87 12.31 10 63.5197 
7.70 5.40 9.16 8 61.2339 
7.79 5.59 10.40 9 69.707 
8.89 6.86 16.26 13 47.1798 
8.41 6.20 11.88 10 49.3477 
8.24 6.15 13.74 11 55.314 
8.85 6.71 15.35 13 40.6394 
8.45 6.26 13.23 11 52.4691 
8.13 6.09 14.87 12 66.9252 
8.65 6.60 15.78 13 52.793 
8.19 5.95 13.88 12 64.5179 
8.71 6.56 13.83 12 42.7951 
7.53 5.15 7.78 8 64.1375 
9.21 7.19 15.61 12 29.9113 
8.84 6.91 17.13 13 47.0567 
8.38 6.36 14.44 11 50.2122 
7.87 5.65 11.90 10 66.2238 
8.23 5.91 12.10 11 57.953 
8.51 6.43 i4.80 12 58.236 
FJP Hi- 
Grd. . cal 
9.1 6 
9.9 5 
10.8 10 
8.0 6 
10.4 9 
14.0 13 
14.0 10 
13.6 17 
7.9 12 
7.8 11 
10.3 8 
9.6 8 
12.4 12 
9.3 7 
9.8 8 
8.1 6 
13.9 15 
13.6 10 
11.3 12 
14.9 18 
12.2 13 
8.6 11 
12.1 14 
9.1 15 
14.6 14 
9.2 7 
16.5 13 
14.0 11 
12.8 7 
8.8 12 
10.5 16 
10.4 12 
Smog 
-x 
91.00 
9.12 
10.75 
8.07 
9.21 
14.40 
13.00 
13.10 
9.00 
10.42 
9.93 
9.86 
11.49 
10.25 
8.86 
9.00 
13.61 
10.75 
11.49 
13.39 
11.83 
12.08 
13.25 
12.49 
12.17 
8.12 
12.87 
13.49 
11.37 
10.75 
11.28 
12.49 
`ý'--ý 
File Flesch U. S. 
No. Index Grd. 
1J 72.84 7.7 
2J 68.11 8.4 
3J 71.32 7.9 
4J 75.69 7.4 
5J 71.99 7.8 
6J 70.71 7.9 
7J 64.03 9.2 
aJ 49.58 13.6 
9J 66.79 8.6 
101 73.17 7.7 
113 69.06 8.2 
12J 77.28 7.3 
13J 66.31 8.7 
i4J 65.71 8.9 
15J 63.45 9.3 
i6J 76.57 7.3 
17J 67.80 8.4 
181 56.98 10.8 
_9J 60.33 9.9 
_oJ 65.14 9.0 
21J 62.66 9.5 
22J 54.64 11.5 
23J 64.56 9.1 
24J 75.71 7.4 
25J 71.55 7.8 
26J 64.84 9.0 
27J 74.42 7.6 
28J 61.63 9.7 
29J 64.18 9.2 
30J 71.38 7.9 
31J 64.79 9.0 
32J 62.92 9.4 
33J 63.02 9.4 
34J 68.63 8.3 
35J 69.05 8.2 
36J 47.56 13.9 
A HISTORY OF BRITISH TRANSPORT 
JOHN RAY 
HEINEMA NN EDUCATIONAL BOOKS, LONDON 
Dale PSK Fog Smog F. J. P. 
Ind. Ind. Index -H Index 
7.67 5.32 9.22 9 67.4796 
7.92 5.60 9.79 9 62.5655 
7.75 5.44 9.13 8 63.8647 
7.52 5.15 7.89 8 65.988 
7.72 5.43 9.80 9 64.4873 
7.79 5.36 9.17 9 66.6984 
8.14 5.81 10.92 to 55.1608 
8.91 6.73 15.23 13 50.0342 
7.99 5.78 11.47 10 60.8868 
7.66 5.33 8.29 8 58.3351 
7.87 5.51 7.84 8 51.9308 
7.44 5.10 8.51 8 69.111 
8.02 5.68 10.08 9 56.6221 
8.05 5.76 10.59 10 62.5202 
8.17 5.86 10.48 10 64.1544 
7.48 5.08 8.97 9 74.5624 
7.94 5.59 9.84 9 64.3416 
8.51 6.16 12.12 11 53. b88 
8.34 6. io 10.94 10 48.331 
8.08 5.88 11.97 10 58.5354 
8.21 5.93 11.08 10 50.1372 
8.64 6.33 12.10 11 52.2437 
8.11 5.77 9.67 9 51.6768 
7.52 5.14 7.40 7 61.3295 
7.74 5.35 8.97 9 63.3256 
8.1o 5.91 12.40 11 61.8717 
7.59 5.32 8.81 8 61.2812 
8.27 5.91 11.79 11 60.7166 
8.13 5.78 10.48 10 59.8786 
7.75 5.38 9.81 9 65.6372 
8.10 5.71 9.99 9 60.6144 
8.20 5.84 10.04 9 59.4256 
8.19 5.82 9.80 9 51.7355 
7.90 5.53 9.44 9 60.2383 
7.87 5.48 7.75 8 53.5513 
9.01 6.66 13.31 11 42.3508 
FJP Hi- Smog 
Grd:. cal -x 
8.5 9 9.21 
9.5 10 9.55 
9.2 8 8.86 
8.8 7 8.12 
9.1 8 9.32 
8.7 13 9.24 
11.4 13 10.46 
12.9 18 13.39 
9.8 9 10.35 
10.4 6 8.07 
-12.3 6 8.07 
8.2 7 3.48 
10.9 11 ? -87 
9.5 lo ßu. 07 
9.2 10 10.07 
7.5 10 9.1:: 
9.1 12 9.71 
11.8 18 11.22 
13.8 10 10.07 
10.3 12 10.75 
12.9 13 10.46 
12.2 16 11.28 
12.4 10 ßa. 55 
9.7 6 7.74 
9.3 10 9.12 
9.6 13 11.06 
9.7 5 8.00 
9.9 15 11.02 `-. 
9.9 12 10.17 
8.9 12 9.71 
9.9 14 9.83 
10.1 11 9.87 
12.4 12 9.71 
10.0 11 9.42 
11.8 8 8.16 
14.7 21 11.87 
THE HISTORY OF FLIGHT 
File Flesch U. S. 
No. Index Grd. 
,K 69.79 8. o 
2K 78.46 7.2 
3K 71.85 7.8 
4K 65.43 8.9 
5K 61.50 9.7 
6K 72.34 7.8 
,K 67.44 8.5 
8K 67.11 8.6 
9K 69.26 8.1 
10K 66.21 8.8 
11K 58.82 10.3 
12K 65.20 9.0 
13K 65.77 8.8 
14K 80.35 7.0 
15K 65.69 8.9 
16K 57.86 io. 6 
17K 62.13 9.6 
18K 61.92 9.6 
19K 63.35 9.3 
20K 64.57 9.1 
21K 71.00 7.9 
22K 70.05 8.0 
23K 62.17 9.6 
24K 58.87 10.2 
25K 71.93 7.8 
26K 63.42 9.3 
27K 78.42 7.2 
28K 54.89 11.4 
29K 60.89 9.8. 
30K 74.86 7.5 
31K 61.53 9.7 
32K 66.18 8.8 
33K 60.55 9.9 
34K 67.97 8.4 
JOHN RAY 
HEINEMANN EDUCATIONAL BOOKS, LONDON 
Dale PSK Fog Smog F. J. P. 
Ind. Ind. Index -H Index 
7.83 5.49 10.08 9 64.8644 
7.38 5.01 7.94 8 71.188 
7.73 5.36 9.82 9 66.3297 
8.07 5.73 10.91 10 61.116 
8.27 5.87 9.50 9 52.7727 
7.70 5.28 8.03 8 65.1185 
7.96 5.57 8.54 8 60.7856 
7.98 5.58 7.68 8 48.4142 
7.86 5.46 8.85 9 57.3091 
8.03 5.76 12.30 11 64.386 
8.42 6.08 10.50 10 52.171 
8.08 5.78 11.81 11 63-5006 
8.05 5.67 10.21 9 62.1054 
7.28 4.85 6.88 7 73.8778 
8.05 5.70 9.83 9 62.1371 
8.47 6.16 10.95 10 43.1066 
8.24 5.92 11.32 10 60.6655 
8.25 5.97 12.83 11 59.9556 
8.18 5.79 10.63 10 57.9061 
8.11 5.91 11.00 9 53.4505 
7.77 5.38 8.96 9 62.4688 
7.82 5.45 9.80 9 71.2399 
8.24 5.80 8.76 8 50.72 
8.41 6.04 11.02 10 49.0523 
7.72 5.37 9.49 9 66.1435 
8.17 5.88 10.96 10 53.4016 
7.38 5.04 8.18 8 68.1312 
8.62 6.28 10.96 10 47.5597 
8.31 6.12 13.65 12 59.0799 
7.57 5.28 10.27 9 71.4913 
8.27 6. o1 12.32 11 60.0522 
8.03 5.74 9.83 9 50.2598 
8.33 5.99 10.91 10 58.6975 
7.93 5.60 10.91 10 65.913 
FJP Hi- 
Grd. . cal 
9.0 11 
7.9 7 
8.7 12 
9.8 13 
12.1 14 
9.0 9 
9.8 9 
13.8 7 
10.7 11 
9.1 14 
12.3 12 
9.3 13 
9.6 13 
7.6 7 
9.6 12 
14.5 13 
9.9 14 
9.9 18 
10.5 14 
11.9 9 
9.5 10 
7.9 12 
12.7 13 
13.7 15 
8.8 11 
11.9 11 
8.4 6 
13.9 15 
10.2 14 
7.9 9 
10.0 14 
12.8 8 
10.3 13 
8.8 13 
Smog 
-x 
9.87 
8.12 
9.71 
10.46 
9.48 
8.48 
8.81 
8.12 
9.06 
11.37 
10.17 
11.06 
9.98 
7.58 
9.71 
10.46 
10.75 
11.78 
10.25 
9.71 
9.12 
9.71 
8.95 
10.50 
9.42 
so. 42 
8.07 
10.50 
12.17 
9.71 
11.37 
9.32 
1o. 46 
10.46 
ýýý 
File Flesch U. S. 
No. Index Grd. 
IL 68.37 8.3 
2L 69.29 8.1 
3L 65.60 8.9 
4L 68.22 8.4 
5L 58.52 10.4 
6L 68.39 8.3 
7L 54.26 11.6 
8L 68.66 8.3 
91, 55.28 11.3 
1OL 60.55 9.9 
1iI. 67.38 8.5 
12L 75.27 7.5 
13L 58.06 10.5 
14L 68.65 8.3 
15L 30.03 16.5 
16L 65.71 8.9 
17L 59.60 10.0 
18L 60.20 10.0 
19L 72.57 7.7 
20L 60.17 10.0 
21L 53.25 11.9 
22L 72.22 7.8 
23L 70.63 7.9 
24L 54.55 11.5 
25L 57.20 10.8 
26L 66.99 8.6 
27L 66.86 8.6 
28L 84.97 6.5 
29L 67.03 8.6 
30L 67.89 8.4 
31L 67.45 8.5 
32L 72.01 7.8 
33L 75.52 7.4 
A HISTORY OF THE RAILWAYS 
JOHN RAY 
HEINEMANN EDUCATIONAL BOOKS, LO NDON 
Dale PSK Fog Smog F. J. P. 
Ind. Ind. Index -H Index 
7.91 5.55 9.43 9 62.913 
7.86 5.53 8.97 8 55.5901 
8. o6 5.80 11.55 10 61.5896 
7.92 5.59 10.52 10 61.4934 
8.43 6.34 15.51 13 54.5665 
7.91 5.65 10.84 10 60.6711 
8.66 6.36 10.92 10 39.8218 
7.90 5.49 8.84 9 61.1402 
8.60 6.28 12.51 11 46.725 
8.33 5.99 10.91 10 50.5393 
7.96 5.63 9.73 9 58.3271 
7.54 5.18 8.32 8 66.6626 
8.46 6.08 11.05 10 51.2436 
7.90 5.52 9.41 9 57.4388 
9.94 8.08 20.93 1b 28.9907 
8.05 5.72 10.52 10 61.4934 
8.38 6.09 11.42 10 50.981 
8.34 6.07 11.85 11 56.7204 
7.69 5.31 8.61 8 66.4904 
8.35 6.02 11.71 11 58.7254 
8.71 6.31 10.93 10 47.6ooi 
7.71 5.31 7.75 8 61.0233 
7.79 5.59 10.40 9 60.113 
8.64 6.42 13.48 12 49.7638 
8.50 6.16 10.07 9 42.8411 
7.98 5.61 9.41 9 57.4388 
7.99 5.65 10.10 9 57.4977 
7.03 4.69 8.15 8 82.0746 
7.98 5.70 io. 64 10 59.9506 
7.94 5.65 9.83 9 58.3355 
7.96 5.67 11.00 10 64.1687 
7.72 5.31 8.85 9 60.8795 
7.53 5.22 10.29 9 71-7312 
FJP 
Grd. 
9.4 
11.2 
9.7 
9.7 
11.5 
9.9 
15.0 
9.8 
14.0 
12.8 
10.4 
8.7 
12.5 
10.7 
16.7 
9.7 
12.6 
10.9 
8.7 
10.3 
13.9 
9.8 
10.0 
13.5 
14.6 
10.7 
10.7 
6.8 
9.9 
10.4 
9.2 
9.8 
7.8 
Hi- 
cal 
11 
8 
12 
12 
14 
10 
11 
11 
17 
13 
10 
8 
15 
11 
19 
12 
12 
13 
9 
15 
16 
8 
6 
14 
11 
11 
11 
6 
10 
8 
11 
11 
11 
Smog 
-X 
9.42 
8.86 
10.75 
10.17 
13.25 
10.07 
10.42 
9.06 
11.54 
1o. 46 
9.55 
8.48 
10.50 
9.42 
16.78 
10.17 
10.75 
11. Ob 
3.81 
11.02 
10.30 
8.16 
9.00 
12.17 
9.87 
9.42 
9.87 
8.07 
10.07 
9.32 
10.42 
9.06 
9.87 
ý ... 
LLOYD GEORGE & CHI CHILL 
JOHN RAY 
EEI27EMAi N EDUCATIOULL BOOKS 
Page Flesch U. S. Dale PSK Fog Smog FJP FJP HI- 
No. dex Grade -d Index Grade Cal 
1 63.86 9.2 8.15 5.87 11.87 11 55.5013 11.3 13 
2 70.41 8.0 7.80 5.37 7.61 8 61.5947 9.7 9 
3 62.99 9.4 8.20 5.84 11.73 10 61.7611 9.7 17 
4 82.05 6.8 7.19 4.81 7.55 7 75.0909 7.5 7 
5 73.17 7.7 7.66 5.33 10.95 10 75.0866 7.5 13 
6 71.01 7.9 7.77 5.43 8.81 8 58.4935 10.4 9 
7 70.54 7.9 7.80 5.63 11.97 10 70.9257 7.9 9 
8 77.56 7.2 7.42 5.02 8.86 9 72.6823 7.7 11 
9 63.03 6.7 7.13 4.69 7.64 8 80.6867 6.9 10 
10 73.04 7.7 7.66 5.26 7.03 7 58.3122 10.4 7 
11 70.64 7.9 7.79 5.38 10.03 9 67.9142 8.4 14 
12 72.48 7.8 7.69 5.41 9.90 9 65.3853 8.9 8 
13 73.87 7.6 7.62 5.26 9.84 9 69.9756 8.0 12 
14 71.04 7.9 7.77 5.40 9.22 9 64.8068 9.0 12 
15 70.75 7.9 7.78 5.46 9.43 9 61.3809 9.7 9 
16 74.74 7.5 7.57 5.23 8.51 8 65.913 8.8 7 
17 68.58 6.1 6.84 4.52 6.96 5 81.7716 6.8 2 
18 66.27 8.7 8.02 5.62 9.24 9 54.6698 11.5 12 
19 61.17 9.8 8.29 6.00 11.39 10 60.4285 9.9 14 
20 68.08 6.4 7.93 5.57 10.96 10 63.6456 9.3 15 
21 65.84 8.8 8.04 5.74 10.99 10 60.9035 9.8 13 
22 : 0.70 12.7 8.85 6.69 14.92 13 54.3582 11.6 17 
23 71.58 7.8 7.74 5.48 9.71 8 62.1796 9.0 7 
24 67.63 8.5 7.95 5.62 9.75 9 57.1577 10.8 10 
25 69.77 8.0 7.84 5.47 9.29 9 65.6766 8.9 12 
26 61.48 9.7 8.28 5.94 11.31 10 54.6143 11.5 16 
27 61.20 9.8 8.29 5.96 10.91 10 49.923 13.5 13 
28 54.38 11.6 8.65 6.26 10.78 10 47.4666 13.9 16 
29 68.29 8.3 7.91 5.64 10.69 10 63.8021 9.2 10 
30 78.12 7.2 7.39 4.96 8.36 8 71.2597 7.9 12 
31 66.90 8.6 7.99 5.66 9.27 9 50.672 12.7 10 
32 69.70 6.1 7.84 5.64 12.40 11 64.493 9.1 13 
33 59.06 10.2 8.40 6.04 10.98 10 47.0081 14.0 15 
34 73.46 7.7 7.64 5.27 9.44 9 70.8983 7.9 11 
35 66.11 8.8 8.03 5.79 11.36 10 57.746 10.6 11 
36 58.98 10.2 8.41 6.10 10.96 10 52.6734 12.1 13 
; 7-- '"` 
ROOSEVELT AND FENNEDY 
JOHN RAY 
HEINE2IA NN EDUCATIOUAL LOOKS, LONDON - 
Page Flesch U. S. Dale PSK Fog Smog FJP FJP Hi- 
;; o. Index Grade Index Index Index -H Index Grade 
Cal 
1 51.55 12.4 8.80 6.55 14.19 12 51.3711 12.5 22 
2 73.66 7.6 7.63 5.33 9.29 8 66.7166 8.7 8 
3 67.39 8.5 7.96 5.56 9.24 9 62.8416 9,4 12 
4 71.59 7.8 7.74 5.32 9.13 9 68.9094 8.2 13 
5 71.01 7.9 7.77 5.43 10.60 10 67.0596 8.6 14 
6 66.12 8.8 8. C3 5.62 9.24 9 54.7442 11.5 12 
7 56.89 10.8 8.52 6.31 13.27 11 58.0238 10.5 16 
8 66.74 8.7 8.00 5.85 12.81 11 67.5296 8.5 13 
10 73.89 7,6 7.62 5.28 10.11 9 ü9.111 8.2 11 
11 55.98 11.1. 8.57 6.15 10.30 9 47.6741 13.9 16 
12 65.27 8.9 8.07 5.87 11.33 10 56.1155 11.1 10 
13 54.87 11.4 8.63 6.33 12.47 11 46.098 14.1 17 
14 58.37 10.4 8.44 6.29 13.89 12 -19.3612 13.6 14 
15 53.92 11.7 8.68 6.43 13.86 12 53.0241 12.0 21 
17 66.68 8.7 8.00 5.61 9.99 9 62.5176 9.5 14 
18 52.95 12.0 8.73 6.36 13.55 11 55.7894 11.2 24 
19 72.84 7.7 7.67 5.33 8.89 8 72.0341 7.8 8 
20 71.37 7.9 7.75 5.37 9.98 9 68.0074 8.4 1a 
21 69.90 8.0 7.83 5.50 9.73 9 69.4093 8.1 10 
22 61.15 9.8 8.29 5.91 10.36 10 55.0457 11.4 15 
23 82.84 6.7 7.14 4.81 7.90 7 78.1323 7.2 5 
24 63.03 9.4 8.19 5.87 10.97 10 54.3922 11.6 15 
25 62.67 9.5 8.21 5.84 11.82 10 62.5224 9.5 17 
26 56.50 11.0 8.54 6.35 13.62 12 52.4691 12.2 14 
27 53.66 11.8 8.69 6.28 13.13 10 56.2524 11.0 21 
28 65.13 9.0 8.08 5.74 10.49 10 64.4943 9.1 12 
29 46.35 14.1 9.08 6.94 14.29 12 43.9068 14.4 15 
30 50.95 12.6 8.83 6.58 14.24 12 47.7522 13.9 19 
31 64.75 9.0 8.10 5.96 12.89 11 61 . 389 9.7 11 
32 43.22 14.5 9.24 6.96 15.01 13 39.7512 15.1 24 
33 70.20 8.0 7.81 5.58 11.74 10 66.483 8.7 14 
34 69.50 8.1 7.85 5.67 12.21 10 62.9052 5.4 
10 
35 70.20 8.0 7.81 5.50 11.63 10 67.1915 8.6 
19 
36 63.74 9.3 8.16 5.89 11.53 10 62.8336 9.4 
12 
', IITL.. -: ;:.; 5 OLIIII 
JOII21 ; 'AY 
azlWz. NA141W EDUCATIONAL BOOTH 
Page Flesch U. S. Dale PS og Smog PJP FJP Hi- 
, To. Index Grade Index Index Index -ii Index Grade Cal 
1 73.67 7.6 7.63 5.28 9.14 9 66.4567 8.7 10 
2 66.55 8.7 8.01 5.63 6.55 8 58.6447 10.3 10 
3 68.73 8.3 7.89 5.49 8.85 9 60.8795 9.8 11 
4 70.17 8.0 7.82 5.49 10.66 10 70.2865 8.0 14 
5 50.49 12.8 8.86 6.61 13.86 12 42.0919 14.7 18 
6 71.73 7.8 7.73 5.36 7.82 8 58.5746 10.3 7 
7 52.29 12.2 8.76 6.41 13.04 11 47.321 13.9 23 
8 74.94 7.5 7.56 5.24 9.08 8 64.7413 9.1 8 
99 64.32 9.1 8.13 5.80 9.75 9 55.5901 11.2 10 
10 64.36 9.1 8.12 5.94 12.90 11 62.4536 9.5 12 
11 61.75 9.7 8.26 5.90 11.71 10 57.4059 10.7 19 
12 72.26 7.8 7.70 5.26 8.01 8 
68.4401 8.3 11 
13 68.77 8.2 7.89 5.65 11.40 10 68.7733 8.3 13 
14 71.46 7.9 7.75 5.35 8.85 9 62.8416 9.4 11 
15 68.54 8.3 7.90 5.51 8.13 8 55.5002 11.3 9 
16 63.77 9.2 8.15 5.83 10.93 10 57.5606 10.6 13 
17 57.61 10.6 ".: 8 6.10 10.75 10 . 5.5295 14.2 16 
18 69.76 8.0 7.84 5.53 8.76 9 54.9813 11.4 7 
20 65.17 9.0 8.08 5.63 10.80 10 62.0694 9.6 18 
21 50.95 12.6 8.83 6.58 14.24 12 46.2146 14.2 19 
22 57.94 10.5 8.46 6.10 13.80 12 66.1265 8.8 22 
23 49.70 13.6 8.90 6.62 13.54 12 49.7361 13.6 20 
24 54.02 11.7 8.67 6.43 13.48 12 51.6202 12.4 17 
25 67.16 8.6 7.97 5.65 11.63 10 68.9001 8.2 19 
27 71.40 7.9 7.75 5.29 8.39 8 66.7479 8.7 13 
28 60.01 10.0 8.35 6.12 14.25 12 62.0677 9.6 19 
29 65.26 8.9 8.08 5.86 12.88 11 63.0445 9.4 15 
30 50.70 12.7 8.85 6.69 13.79 12 46.8863 14.0 14 
31 58.77 10.3 8.42 6.15 12.18 11 52.0053 12.3 16 
32 59.28 10.1 6.39 6.09 12.47 11 53.0923 12.0 17 
33 57.74 10.6 8.47 6.14 12.73 11 58.8594 10.3 20 
34 71.75 7.8 7.73 5.33 8.85 9 69.8502 8.0 11 
35 58.05 10.5 8.46 6.13 11.31 10 46.5929 14.0 16 
36 64.47 9.1 8.12 5.72 10.00 9 55.6271 11.2 14 
37 57.53 10.7 8.48 6.17 12.10 11 48.728 13.7 16 
.. 
Page Fleech U. S. Dale 
No. Index Grade 
9 96.25 5.4 6.43 
17 100.56 4.9 6.20 
25 89.48 6.1 6.79 
33 95.99 5.4 6.45 
41 87.24 6.3 6.91 
49 93.66 5.6 6.57 
57 89.01 6.1 6.82 
65 95.28 5.5 6.48 
73 85.98 6.4 6.98 
81 82.09 6.8 7.18 
X 
97 89.73 6.0 6.78 
105 87.85 6.2 6.88 
113 95.95 5.4 6.45 
121 82.03 6.8 7.19 
129 90.94 5.9 6.71 
137 83.00 6.7 7.13 
145 79.33 7.1 7.33 
153 93.92 5.6 6.56 
161 84.59 6.5 7.05 
169 94.97 5.5 6.50 
-89 78.28 7.2 7.38 
EL ID0R 
aLSN GARNER 
PENGUIN BOOKS LIMITED 
PSI Fog 
3.91 4.94 
3.67 3.93 
4.39 6.29 
4.04 4.89 
4.43 4.60 
4.07 5.11 
4.31 6.42 
4.00 4.78 
4.56 6.91 
4.74 6.91 
4.28 4.83 
4.37 5.50 
3.91 3.63 
4.73 5.55 
4.32 6.20 
4.78 6.99 
4.90 ^,. 00 
4.07 5.39 
4.52 5.70 
4.04 5.01 
5.03 9.14 
Smog FJP 
-H Index 
6 94.1 521 
5 98.2832 
6 83.3388 
3 89.812 
5 74.6505 
6 89.2925 
7 87.5112 
5 90.5378 
7 81.0611 
7 76.0776 
6 83.566 
6 80.2505 
5 88.8674 
6 70.1744 
6 85.3145 
6 75.4053 
7 67.0008 
6 91.9113 
6 77.2672 
5 90.1163 
9 78.0858 
FJP HI- 
Grade Cal 
5.6 6 
5.2 3 
6.7 5 
6.0 0 
7.5 3 
6.1 5 
6.3 9 
6.0 4 
6.9 6_ 
7.4 a 
6.6 5 
7.0 7 
6.1 3 
9.0 4 
6.5 3 
7.7 4 
8.6 6 
5.8 4 
7.3 8 
6.0 3 
'7-z 10 
ý`ý 
BRITAIN'S HERITAGE II 
P. J. LARKIN 
HULTON EDUCATIONAL PUBLICATIONS 
PAGE FLESCH US GRADE DALE PSK FOG SMOG- FJP FJP HI-CAL 
NO. INDEX LEVEL INDEX H INDEX GRADE WORDS 
5 77.36 7.3 7.43 5.22 9.54 7 71.1375 7.9 4 
7 79.42 7.1 7.32 5.13 10.48 8 77.6755 7.2 7 
9 81.16 6.9 7.23 4.81 6.42 7 70.3786 8.0 5 
11 65.52 8.9 8.06 5.83 10.68 9 53.7569 11.8 9 
13 69.91 8.0 7.83 5.67 11.71 9 63.8976 9.2 8 
15 65.27 8.9 8.07 5.87 11.33 10 53.4505 11.9 10 
17 79.69 7.0 7.31 4.97 8.18 8 73.4698 7.7 7 
19 77.16 7.3 7.44 5.16 8.10 7 65.2001 9.0 4 
21 66.29 8.7 8.02 5.81 12.24 11 60.7572 9.9 13 
23 61.20 '9.8 8.29 5.96 12.11 11 54.72 11.5 16 
25 72.88 7.7 7.67 5.46 9.56 8 59.6385 10.0 5 
27 80.53 6.9 7.27 4.92 7.68 7 70.4189 8.0 5 
29 86.81 6.3 6.93 4.57 6.99 6 79.7269 7.0 4 
31 78.37 7.2 7.38 5.06 8.76 8 74.2285 7.6 7 
35 74.77 7.5 7.57 5.31 11.22 10 72.7391 7.7 11 
37 62.36 9.5 8.23 5.90 11.32 10 59.9103 9.9 14 
39 63.97 9.2 8.14 5.88 11.93 11 56.9772 10.8 13 
41 76.26 7.4 7.49 5.15 7.68 7 63.9583 9.2 5 
43 74.94 7.5 7.56 5.24 9.83 9 67.7583 8.5 10 
45 67.39 8.5 7.96 5.94 12.90 9 57.0005 10.8 5 
47 71.78 7.8 7.73 5.40 8.18 8 55.5901 11.2 6 
49 71.13 7.9 7.76 5.42 9.70 9 62.3431 9.5 10 
51 75.79 7.4 7.52 5.41 11.43 8 70.8828 7.9 4 
53 74.69 7.5 7.58 5.21 9.66 9 69.2767 8.2 13 
55 44.26 14.4 9.19 7.39 20.83 16 38.8354 15.2 17 
57 74.30 X7.. 6 7.60 5.35 10.20 9 68.8686 8.2 8 
59 55.22 11.3 8.61 6.44 14.90 13 46.5254 14.0 17 
61 49.49 13.6 8.91 7.03 17.33 13 38.5847 15.2 10 
ý`ý 
MODERN WORLD 
L .E . 5NELLGROVE 
LONGMAN GROUP LIMITED, LONDON 
PAGE FL. ESCH US GRADE DALE PSK FOG SMOG- FJP FJP HI-CAL 
NO. INDEX LEVEL INDEX H INDEX GRADE WORDS 
8 71.70 7.8 7.73 5.46 10.19 9 65.678 8.9 10 
18 65.27 8.9 8.07 5.67 8.84 9 54.7442 11.5 11 
28 50.99 12.6 8.83 6.50 13.12 11 46.5945 14.0 21 
38 53.39 11.9 8.70 6.40 12.47 11 52.6734 12.1 17 
48 66.61 8.7 8.00 5.58 8.39 8 51.1741 12.6 11 
58 64.59 9.1 8.11 5.78 10.11 9 53.121 12.0 11 
68 50.61 12.7 8.85 6.55 13.24 12 46.1523 14.1 19 
78 75.45 7.5 7.54 5.17 7.59 7 65.4924 8.9 6 
88 58.00 10.5 8.46 6.05 11.41 10 61.8098 9.6 19 
98 56.65 10.9 8.53 6.28 12.70 11 50.8272 12.7 15 
108 53.31 11.9 8.71 6.36 11.71 10 56.5261 11.0 17 
118 55.99 11.1 8.57 6.17 10.81 10 46.3355 14.1 16 
128 56.91 10.8 8.52 6.17 10.96 10 48.5607 13.7 15 
138 47.92 13.8 8.99 6.64 12.55 11 41.7623 14.8 19 
148 58.81 10.3 8.42 6.16 11.14 10 50.4142 12.8 11 
158 61.84 9.6 8.26 5.91 10.22 9 50.0068 12.9 13 
169 48.51 13.7 8.96 6.64 12.51 11 45.126 14.3 17 
179 53.69 11.8 8.69 6.51 14.45 12 51.5866 12.4 16 
188 63.49 9.3 8.17 5.84 9.75 9 57.1577 10.8 10 
198 73.08 7.7 7.66 5.30 9.09 9 63.998 9.2 10 
208 55.44 11.3 8.60 6.29 10.95 10 46.1523 14.1 13 
218 59.35 10.1 8.39 6.14 12.71 11 51.2291 12.5 15 
228 31.37 16.3 9.87 7.70 16.79 14 44.5533 14.3 22 
238 55.99 11.1 8.57 6.19 11.07 10 53.4711 11.9 17 
248 51.04 12.6 8.83 6.51 14.06 12 47.7518 13.9 21 
258 64.02 9.2 8.14 5.83 11.72 11 56.0811 11.1 15 
268 50.62 12.7 8.85 6.54 14.04 12 51.0778 12.6 24 
278 64.44 9.1 8.12 5.77 10.95 10 59. ]886 10.2 15 
288 60.36 9.9 8.33 6.01 9.31 9 51.522 12.5 9 
298 47.28 13.9 9.03 6.71 14.09 12 50.4113 12.8 21 
308 51.05 12.6 8.83 6.50 14.17 12 52.171' 12.3 21 
318 64.85 9.0 8.10 5.68 9.15 9 55.2884 11.3 13 
322 52.12 12.3 8.77 6.43 10.96 10 44.0352 14.4 15 
r 
Appendix 6.11. 
Readability Survey Results 
Title of Book Mean Standard Deviation 
Early Modern Age 
L. E. Snellgrove 
Lon®nan's 1972 
The Middle Ages 
R. J. Cootes 
Longman's 
Ancient World 
R. Cootes & L. Snellgrove 
Longman's 1970 
Man Makes His Way (1) 
R. Pitcher & A. Harris 
Longman's 1969 
Man Looks Outwards (3) 
R. Pitcher & A. Harris 
Longnan' s 1972 
USG 9.3 41 Dale 8.101 USG 1.789 Dale 0.456 
PSK 5.813 FOG 11.028 PSK 0.487 FOG 2.003 
SMOG 9.838 FJP 10.866 SMOG 1: 472 FJP 2.17 
SCM 11.96 SCM 4.107 
USG 8.406 Dale 7.849 USG 1.489 Dale 0.423 
PSK 5.543 FOG 9.643 PSK 0.450 FOG 1.608 
SMOG 8.758 FJP 10.034 SMOG 1.251 FJP 2.585 
SCM 9.061 SCM 3.622 
USG 8.646 Dale 7.889 USG 1.015 Dale 0.358 
PSK 5.581 FOG 10.095 PSK 0.389 FOG 1.538 
SMOG 9.182 FJP 10.333 SMOG 1.103 FJP 1.951 
SCM 10.15 SCM 3.07 
USG 9.0 Dale 8.1 USG 1.644 Dale 0.418 
PSK 5.9 FOG 11.9 PSK 0.586 FOG 3.201 
SMOG 9.6 FJP 11.0 SMOG 1.188 FJP 2.214 
SCM 9.30 SCM 2.95 
USG 8.28 Dale 7.79 USG 1.49 Dale 0.41 
PSK 5.53 FOG 10.35 PSK 0.48 FOG 2.56 
SMOG 9.11 FJP 9.46 SMOG 1.41 FJP 1.77 
SCM 9.16 SCM 3.05 
Towards A New Man (2) USG 7.795 Dale 7.663 USG 0.701 Dale 0.278 
R. Pitcher & A. Harris PSK 5.345 FOG 9.323 PSK 0.301 FOG 1.234 
Longinan's 1971 SMOG 8.600 FJP 9.380 SMOG 0.940 FJP 1.680 
SCM 9.15 SCM 3.07 
Changing World History 2a USG 7.968 Dale 7.691 USG 1.241 Dale 0.416 
J. D. Bareham et al PSK 5.410 FOG 1 0.125 PSK 0.446 FOG 1.831 
Holmes McDougal 1971 SMOG 8.774 FJP 9.2 SMOG 1.477 FP 2.008 
SCM 9.323 QCM 3.953 
Britain Under the USG 11.532 Dale 8.645 USG 2.778 Dale 0.655 
Tudors and Stuarts PSK 6.545 FOG 14.586 PSK 0.811 FOG 3.553 
Denis Richards SMOG 11.85 FJP 13.197 SMOG 2.237 FJP 2.552 
Longman's 1958 SCM 13.625 SCM 3.894 
Active History 4 USG 7.033 Dale 7.31 USG 0.645 Dale 0.337 
J. Platts PSK 4.984 FOG 8.276 PSK 0.367 FOG 1.387 
MacMillan Ltd. 1969 SMOG 7.278 FJP 8.161 SMOG 1.363 FJP 1.386 
SCM 6.0 SCM 3.63 
Active History 3 USG 7.96 Dale 7.71 USG 0.974 Dale 0.368 
J. Platts PSK 5.45 FOG 9.9 PSK 0.397 FOG 1.733 
MacMillan Ltd. 1969 SMOG 8.3 FJP 9.53 SMOG 1.78 FJP 1.776 
SCM 7.2 SCM 3.488 
Changing World History 1 USG 7.813 Dale 7.627 USG 1.141 Dale 0.457 
J. D. Bareham et al PSK 5.341 FOG 9.380 PSK 0.474 FOG 1.625 
Holmes McDougall 1971 SMOG 8.000 FJP 9.394 SMOG 1.571 FJP 1.943 
SCM 7.39 SCM 3.97 
Changing World History 2b USG 8.283 Dale 7.72 USG 1.768 Dale 0.483 
J. D. Bareham et al PSK 5.556 FOG 10.158 PSK 0.571 FOG 2.273 
Holmes McDougall 1971 SMOG 8.867 FJP 9.563 SMOG 1.833 FJP 2.035 
SCM 8. tS 
Living History - North 
of England 
Richard Worsnop 
Holmes McDougall 1974 
USG 8.148 Dale 7.755 
PSK 5.498 FOG 10.386 
SMOG 8.913 FJP 9.474 
SCM 9.39 
Medieval Britain 
Denis Richards & A. Ellis 
Longman's 1973 
A Scottish History for 
Today 2 
I. Gould & J. Thcmpson 
John Murray 1958 
A Scottish History for 
Today 1 
I. Gould and J. 'Ihanpson 
John Murray 1957 
USG 10.871 Dale 8.464 
PSK 6.312 FOG 13.556 
SMOG 11.29 FJP 12.655 
SCM 12-742 
USG 8.690 Dale 7.936 
PSK 5.690 FOG 11.028 
SMOG 9.633 FJP 10.057 
SCM 9.800 
USG 7.603 Dale 7.531 
PSK 5.270 FOG 10.609 
SMOG 8.206 FJP 8.662 
SCM 6.324 
Life in England 2 (Tudor USG 9.238 Dale 8.05 
England) A. Williams-Ellis PSK 5.882 FOG 12.244 
& W. Stobbs SMOG 9.936 FJP 10.384 
Blackie 19bb SCM 9.721 
Life in England 5 (Victor-USG 9.834 Dale 8.219 
ian England) A. Williams- PSK 6.059 FOG 12.844 
Ellis & W. Stobbs SMOG 10.719 FJP 11.172 
Blackie 1969 SCM 10.875 
A History of British 
Transport 
John Ray 
Heinemann 1969 
USG 8.914 Dale 8.008 
PSK 5.681 FOG 10.141 
SMOG 9.361 FJP 10.397 
SCM 11.000 
A History of Flight 
John Ray 
Heinemann 1968 
A History of the Railway 
John Ray 
Heinemann 1969 
Lloyd George & Churchill 
John Ray 
Heinemann 1970 
USG 8.856 Dale 8.015 
PSK 5.674 FOG 10.166 
SMOG 9.382 FJP 10.347 
SCM 11.647 
USG 9.264 Dale 8.111 
PSK 5.805 FOG 10.741 
SMOG 9.788 FJP 10.9+8 
SCM 11.424 
SCM 4.080 
USG 1.163 Dale 0.418 
PSK 0.438 FOG 1.661 
SMOG 1'. 345 FJP 2.087 
SCM 4.16 
USG 1.956 Dale 0.427 
PSK 0.486 FOG 1.968 
SMOG 1.395 FJP 2.279 
SCM 3.193 
USG 1.444 Dale 0.401 
PSK 0.467 FOG 2.085 
SMOG 1.299 FJP 1.938 
SCM 3.284 
USG 1.156 Dale 0.427 
PSK 0.517 FOG 2.439 
SMOG 1.591 FJP 1.623 
SCM 2.458 
USG 2.083 Dale 0.552 
PSK 0.676 FOG 3.112 
SMOG 1.882 FJP 2.399 
SCM 3.772 
USG 2.078 Dale 0.478 
PSK 0.593 FOG 2.858 
SMOG 1.800 FJP 2.421 
SCM 3.452 
USG 1.530 Dale 0.368 
PSK 0.393 FOG 1.669 
SMOG 1.199 FJP 1.684 
SCM 3.602 
USG 1.051 Dale 0.322 
PSK 0.345 FOG 1.531 
SMOG 1.101 FJP 1.927 
SCM 2.762 
USG 1.881 Dale 0.499 
PSK 0.569 FOG 2.408 
SMOG 1.596 FJP 2.179 
SCM 2.926 
USG 8.447 Dale 7.870 USG 1.328 Dale 0.409 
PSK 5.538 FOG 10.034 PSK 0.438 FOG 1.672 
SMOG 9.194 FJP 9.772 SMOG 1.369 FJP 1.919 
SCM 11.47 SCM 3.21 
Roosevelt & Kennedy USG 9.668 Dale 8.190 USG 1.980 Dale 0.474 
John Ray PSK 5.893 FOG 11.579 PSK 0.503 FOG 1.912 
Heinemann 1970 SMOG 10.147 FJP 10.500 SMOG 1.374 FJP 2.203 
SCM 14.47 SCM 4.44 
Hitler & Mussolini USG 9.583 Dale 8.185 USG 1.712 Dale 0.394 
John Ray PSK 5.859 FOG 11.104 PSK 0.436 FOG 2.074 
Heinemann 1970 SMOG 10.029 FJP 10.849 SMOG 1.424 FJP 2.119 
SCM 14.51 SCM 4.22 
Elidor USG 6.067 Dale 6.799 USG 0.633 Dale 0.331 
A. Garner PSK 4.337 FOG 5.701 PSK 0.364 FOG 1.259 
Penguin Books Ltd. 1965 SMOG 5.952 FJP 6.690 SMOG t. 161 FJP 0.861 
SCM 5.05 SCM 2.34 
Britain's Heritage II USG 8.4 Dale 7.78 USG 1.88 Dale 0.51 
P. J. Larkin PSK 5.55 FOG 10.78 PSK 0.62 FOG 3.03 
Hulton Educational SMOG 9.18 FJP 9.75 SMOG 2.15 FJP 2.25 
Publications 1959 SCM 8.82 SCM 4.05 
Modern World USG 10.93 FJP 8.52 USG 2.02 Dale 0.45 
L. E. Snellgrove PSK 6.16 FOG 11.55 PSK 0.48 FOG 2.01 
Longman's 1968 SMOG 10.30 FJP 12.31 SMOG 1.40 FJP 1.666 
SCM 15.30 SCM 4.28 
Appendix 6.111. 
Values for Student's t for differences in formula pairs for nine textbooks. 
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Appendix 6. iv. 
Scattergrams and regression computations for formula pairs over 350 
values. (Pearson Product Moment correlation, two-tailled test of 
significance). 
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Appendix 6. v. 
Correlation matrix of formulae for each of eleven textbooks. 
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Appendix 7.1. 
Readability 'profiles' resulting from two sets of samples in each of 
eight books. 
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Appendix 8.1. 
Subjective rating instructions read to children. 
INSTRUCTIONS TO SCALIN' GROUP 
(Introduction of self to class by class teacher wtio assists 
by handing out red and blue markers before leaving. ) 
PREAMBLE 
I expect you're wondering what the markers are for. Well I'll 
tell you. I'm using a computer to test school books to see how 
hard they are to read. I type some of the book into the computer 
and it types out the parts it thinks will be hard to read. 
Now I want to see if the computer is right by asking you to tell 
me which are the hard parts of a school book. 
INSTRUCTIONS 
It's only a short bit of a book (hold up photocopy of test 
passage); just one story really, and I want you to use the 
coloured markers to underline the parts You think are hard 
to read and the parts you think are easy to read. 
This is what the colours mean (draw on the board a red line = Hard 
and a blue line = Easy as follows: 
= HARD 
= EASY ) 
Now listen carefully. After I have given out the sheets this 
is what you do. 
FIRST: Read all the wav through the story without using 
the markers. Take as long as you like, but read 
all the way through first. 
THEN: Read it all again, this time underlining the parts 
you think are hard to read with your red marker and 
the easy parts with your blue marker. The parts that 
are sort of medium, not easy but not hard either, well 
just leave them - don't underline them at all. 
Right, no talking from now on. If you need help or if you 
have finished just put up your hand. 
REMEMBER 
FIRST: Read it all the way through 
THEN: Read it again underlining as you go. 
(hand out sheets. ) 
Appendix 8. ii. 
Scoring Sheets for Subjective Ratings of Groups P5, RY and Ti 
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Subjective rating sentence scores 
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Subjective rating scores - all subjects 
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Subjective rating scores - good and poor readers 
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Graphs of readability for experimental text 
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Cloze procedure test booklet. 
Version 5 
1. , F114ST NAME 
2. LAST NAM} 
YEARS 1i )ti THS 
HOW OLD APE YOU? 
DAY ýtclý; 'tfis 
WHEN IS YOI'H BIRTHDAY"' 
IN WHAT YEAR WERE YOU BORN? 
6. WRITE 'M' IN THE BOX IF Y-1 ARE 
MALE, OR ' F' IF YOU ARE Fi: MALF. 
7. WHAT CLASS ARE YOU IN 
IDNO GRUND TRS 
cº RA io 
b 
rfF (NINS) s 
f 
ýý-fis 
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Version 9 
There was real bitterness in the rivalry between Catholics and Protestants 
in Britain and in the rest of Europe, and the name-calling was rather 
like today's 'Capitalist hyenas' and 'Communist brutes'. The trouble is 
that, after a whir', such names get mistaken for true descriptions. 
What riled the Spaniards about these 'vile English heretics' was that they 
saw no need to bother about the Pope's decision which said that Spain 
and Portugal could divide the Americas between them, and that only Portugal 
could trade in India. But now, in the 1570s and 15809 some of the English 
ships, under pretence of trading, were sailing clear across the Atlantic. 
The Spaniards had managed to keep secret all the charts of these waters, 
yet they saw with indignation that English merchant adventurers (pirates') 
kept finding their way into Mexican ports. Coming back, these English 
9h: ps would sometimes capture a Spanish ship. Might they find out the 
secrets of the great Spanish treasure fleets? The Governors of Mexican 
ports wrote respectfully to their master, the King of Spain, to tell him 
all this and ask what should be done. Philip of Spain answered that an 
example must be made of any English who got ashore and that he would 
send priests of the Holy Inquisition to see to it. 
On one of the English expeditions, whose leader was Sir John Hawkins, 
nearly a hundred English sailors from four ships were captured and tried 
as heretics. All were tortured, four or five being afterwards burnt 
alive. Then the armourer of the ship Jesus and nearly fifty more from 
the Swallow and The Grace of God, including the musicians, were stripped 
to the waist, set on horseback and lashed slowly round the town. 
'In front of our men', wrote a survivor Miles Philips, 'went Criers who 
cried as they went, "Behold these English dogs: Enemies of God! " This 
horrible spectacle was shown all about the city. ' 
Many priests believed that this was the right way to convert Protestants, 
but the English sailors thought that the pious Spaniards were fiends, and 
P 
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Captain (later Sir Francis) Drake never forgave them. The Spaniards, 
in their turn, never forgave the revenge the English sailors took 
when fast-sailing little English ships captured and pillaged every 
Spanish transport they could catch. All this went on whether Spain 
and England happened to be officially at war or not. Drake was 
particularly active. There is an account of 'Francisco Drac' as they 
called him, by a Spanish captain whose ship he surprised and captured 
one moonlight night: 
'He is a nephew of John Hawkins ... and the same who about five years 
ago took the port of Nombre de Dios. He is a man about 35 years of 
age, low of stature, with a fair beard, and is one of the greatest 
mariners that sails the seas both as a navigator and as a commander. 
His vessel is a galleon of about 400 tons and a perfect sailer. His 
crew he treats with affection and they treat him with respect. He is 
served on silver dishes with gold borders and gilded garlands. ' 
The treasures captured were often marvellous - pearls, spices, ambergris, 
musk, tapestries, silks, ebony. Elizabeth always managed to get a share, 
as King Philip knew through his spies, yet he often asked her, in 
dignified letters, if ehe knew what her rascally subjects were doing. 
She usually answered (politely) that she had no idea. She wanted 
neither an out-and-out war to the death with Spain, nor for her 'treasure- 
hunters' to stay at home. But she knew that she couldn't play that game 
for ever. Someday the Spaniards would attack England in good earnest. 
Exactly how? and above all, when? Once Drake with a very small fleet 
(in 1587), had damaged a great invasion-fleet of Philip's in Cadiz harbour 
before they could start out. However Philip was persistent; slowly he 
repaired the destruction and collected more ships. 
There were anxious war-conferences on the English side - charts, winds, 
and tides were all considered. Merchantmen were fittered out with 
4 
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cannon; there were rows about stores, for this was the biggest war 
effort ever made by England and the English people were nervous. 
The Spaniards must sail up the English Channel when they did attack. 
The English fleet, complete with admirals and generals, was gathered 
along the Channel ports, above all in Plymouth. For months the suspense 
lasted and small fast ships were kept at sea on the look-out. 
Then it happened. 
On a morning in July 1588, a look-out vessel, The Golden Hind, sailing 
about in the Western Approaches, saw a terrifying sight, and having 
seen, crowded on all sail for Plymouth. 
The great Spanish Armada was sailing up the Channel. 
The Spaniards intended to pick up soldiers from the French or Belgian 
coasts, but from which port? 
What was certain was that this was an army for the invasion of Britain. 
Queen Elizabeth, splendid with jewels, went to Tilbury. There, on a 
great white horse, she rode out among troops and anxious crowds. Then 
she spoke: 
'MY LOVING PEOPLE. 
We have been persuaded by some that are careful of our safety to take 
heed how we commit ourselves to armed multitudes, for fear of treacnery. 
But I assure you, I do not desire to live to distrust my faithful and 
loving people. Let tyrants fear! I have always so behaved myself that, 
under God, I have placed my chiefest strength and safeguard in the 
loyal hearts and goodwill of my subjects. 
I am come amongst you at this time, not for my recreation and disport, 
but being resolved, in the midst and heat of battle, to live and die 
amongst you all, to lay down for my God, and for my kingdom, and for my 
nv people, my honour and my blood, even in the dust. 
I know I have but the body of a weak and feeble woman, but I have the 
Version 5 
heart and stomach of a king, and of a king of England too, and think 
fuel scorn that Parma or Spain or any prince of Europe should dare to 
invade borders of my realm, and rather than that any diahonour should 
grow by me, I myself will take up arms. . .' 
Page 5 
As the great crescent ships passed along, in 
stq)ht of thci English coast, of warning bonfires 
were I it, which took tho news inland and, as 
the huqe Spanish fleet came on, ships constantly 
sailed out of their ports and attacked, from 
astern. 
3ut though they cut 'outliers' out from fleet 
and thus sank or captured several of the ships, 
the English could not prevent the bulk of 
majestic fleet from successfully anchoring in Calais roadstead. 
They indeed there, as had been guessed, to 
take on the Prince of Parma's invasion army. 
Now, the wind from the southwest, the English 
sent fireships into the roadstead. The Spaniards 
had had no time to take troops on board and 
the ship's officers, in alarm, the mooring-cables 
cut and sail set and then all ships cleared 
out to sea. 
The wind was freshening they were driven along 
the Channel, the English ships closely. The 
beaten Spaniards at last turned north, hoping 
what? 
Only about fifty-five out of a fleet of 
hundred and thirty of these splendid ships got home. 
the governments of Europe had been waiting 
for news that long week, for not only the fate 
of , but that of all the Protestant countries 
and those not already subject to Spain, hung 
on the result the long-drawn-out battle. No 
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one had expected such a 
At the time, and ever since, experts on naval 
have wondered how in the world the English managed 
win. 'fle blew with His winds and they were 
That was what the victory medals said. Would that 
it used to be the fashion to think of why the 
English might not have won, and to , for instance, 
that it was all in spite of ships being smaller, 
in spite of their being short food, of cutlasses, 
cannon balls and gunpowder. Francis Drake 
second-in-command) was one of those who believed that the 
stinginess had been our worst danger. 
But lately two have been written in which the 
surviving clues are convincingly set out, by 
Professors Mattingly and Cipolla: 
(1) The ships were not smaller than the 
Spanish (the biggest of all was English). 
(2) There was no scandal about , gunpowder 
or cannon-balls. The fact is that the effort 
1588 was something new for both sides, but especially 
the English. 
'To keep a great fleet supplied with 
or three months ahead, when its crews 
for two 
on eating 
up what you send them, requires clever 
(3) Professor Cipolla calls his book Guns and Sails and 
believes that the English won then, and on 
several naval occasions, because they had had, 
for some time 
than anyone else; also 
the Armada, much better gun-foundries 
their ships had cleverer 
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rigs and better hull designs, 
to sail. To the alarm of 
5o were handier 
Spaniards the 
English could sail in and fire deadly 
then sheer off again before the Spaniards were 
to do much about it. The fire-ships in the 
roadstead of Calais were an instance of clever seamanship, 
Of warfare. The Spaniards were old-fashioned 
enough to be using 'huge and monstrous galleasses, 
wherein were contained 300 to fetters to lug the 
oars'. 
Both Professors Mattingly Cipolla emphasize 
that the whole fight was something new, in 
the history of seamanship and of warfare. These ' 
ships'. Professor Cipolla goes on, were unprecedented and formidable. 
made it possible for a small but skilful crew 
manoeuvre battle. He believes that it was 
to a great the combination of highly skilled 
sailmakers, riggers, cannon-founders, navigators 
daring seamen that enabled the European races to get 
lead they have not yet lost. 
The time between victory and the end of Elizabeth's 
reign was a one for England. But before the 
tale of splendid 
story. 
, comes a sad and rather mad 
Elizabeth had one of her favourite young 
courtiers, the Earl of , Governor of 
Ireland. 
She had for some time been with the young man's 
father, to get Scottish and Protestant families 
move great guns across the seas and then 
and 
Version 
to settle in Antrim in the North Ireland. 
This was much to the fury of the chieftains, 
for Ireland was tribal and Catholic. At that 
anii later, the English treated the Irish extremely badly. 
behaved as if they could not bear the fact 
irish did not choose to become what was 
I 
the 
'modccrri' - that is, would not take to Parliamentary cjovernment, 
and efficient farming. It often seemed as 
if, for English as well as for its inhabitants, 
a curse over that distressful country. 
Younq Essex had long pretended be in love with 
the splendidly jewelled, made-up old , and he 
kept coming back from Ireland to 'bask her 
divine presence. ' 
Elizabeth, in spite of always listening 
cnjoymrnt to such nonsense, invariably put business first. Now 
was annoyed with her spoiled young courtier. 
Essex was only neglecting the keeping-down of 
the Irish, but kept 
Queen's indulgence and 
a little too much on the 
. When the Queen told 
him she would not put with his ways and refused 
to see him on of his much too frequent visits 
to London, he an unforgivable thing. Under 
pretence of 'rescuing her from advisers' he 
actually, in 1600, tried to raise a 
It was completely crazy and indeed Essex himself seems 
have been either half-hearted about it all or desperately 
. lie forgot to give the proper orders, and in 
, when he actually marched down the Strand with 
Version 5 
a supporters, he behaved like a sleep-walker 
and let himself captured. Elizabeth had him 
tried for treason in 1601 he was found guilty. 
When it was all over, the handsome, vain 
young man had been beheaded, Elizabeth herself 
up for two (lays, would eat nothing, nor she 
speak to anyone. 
Paqe 10 
Version ý) 
NOTES 
Page I1 
Appendix 9.11. 
iWINCL record of cloze study subjects. 
2? NT 
i-4ICH FILE 
'Eats BOmE AS WELL. 
:. ) ý 
T !j 
111*1 NAME SEX CROHOLOCICAL QEADING ýU0T1EEHT 
AGE AGE 
1 13 14 t1; {3 }c" 
' 
F 12 4 
5 
13 
15 
8 
8 
47 
47 2 
3 
18513 
19512 
K W5 
ý{ 
M 
?I 
12 
12 3 16 11 61 
4 14511 äý F 12 8 16 lt 53 
5 13410 61O`OCKXAit M 12 7 is 6 47 
6 13439 B2 SS= F 12 5 15 8 44 
7 14387 HXDPKýS "1 12 7 14 5 42 
a 14336 3S: ß4 F 12 1 12 3 33 
3 10343 R)m, 045 F 12 9 t6 3 49 
14 18234 319)c F 12 4 14 1 41 it 1,12a3 XvXmt F 12 3 16 11 64 
'2 : 3233 YNh1? 82 1 12 1 10 7 22 
,3 13132 MU n 12 4 13 3 43 
14 1 31 9t Uxtxilt F 12 6 12 6 i5 
t5 6.3 9 19 $3: 4p"8 F 13 3 16 11 20 
16 53928 3)VM F 13 7 15 ' 1. 4i 
ö89? 1 ötldýapAtkit F 13 10 18 3 '4 
:3 61322 31M ME F 13 0 12 9 38 
,3 14 5 15 : äi)444 F 12 4 
16 i 51 
_3 19515 xR XY M 12 6 11 7 :4 
ý1 18717 ýx F 1_ 5 a 5 '2 18718 X11X R F 12 3 16 1: 61 i3 1 88 t4 RKx4mK .4 12 3 9 6 11 4 1 -19 '0 1ý4ýC t9cRXK04ict r 2 1 4') 5 189 21 MOOS .1 12 8 7 6 3 
6 1 33 22 l; 'YXQg F 12, 1'3 11 3 35 57 11423 dHA'N? ct$ F 12 6 11 7 29 33 11324 BR: O4C! F 12 9 11 1 38 
3 1 1035 RH iXKH3 F 12 5 11 3 33 
38 28131 91X*c'K F 12 3 12 3 37 
31 29182 2p IUNK F 11 to 11 9 35 
2 231133 HHIVMIN F 12 1 12 9 39 
33 28284 RHx4lER M 12 6 8 1 0 
34 29285 aExDO M F 12 1 9 7 19 
35 28306 X14: ZO X M 12 9 18 6 26 
36 20387 283MM M 11 11 11 5 33 
37 2a489 32lXJLKK3 M 12 0 11 3 32 
79 24489 8t9 F 12 1 13 7 48 
33 24518 MYlt M 11 11 16 7 51 
48 29511 katKA14 F 12 3 11 3 32 
41 2 86 12 31*R'C F 11 11 16 11 53 
42 28513 WHDrAcR F 1I 11 14 9 43 
43 2 36 14 rkCtx1r4 ti M 1I II 11 3 32 
44 28715 &KXThK M I1 10 12 3 37 
45 237 16 "X79 ? 9t F 11 to 
8 18 14 
46 2017 y*jtkR k M II to 9 3 1? 
47 23718 4N UX F 11 18 18 11 29 
$8 2 a8 19 I )I F 11 10 18 1 23 
49 28820 °X i(OýIts F 12 1 18 1 23 
8 20321 8dit? l>*ARA M 11 11 to 1 23 
51 28322 6XK14M F 12 1 16 11 56 
52 29923 R*Mjtx M 12 8 7 9 6 
53 28924 RZX}41(K8 F 12 5 13 2 39 
54 21825 117bt19K M II 11 14 1 41 
53 21.326 RAX M 12 8 16 11 62 
36 38181 230"R F 12 9 16 11 59 
57 341 a2 KW" F 12 9 8 4 10 
3 Sat 33 ZL =R F 12 6 16 11 5? 
5'4 38294 2ZLX F 12 9 15 11 53 
-8 332 as S2RFodc F 12 9 14 9 43 
-: t : 3396 RAxýöt F 12 8 12 8 :8 52 33387 ki)O MRX]O4K M 12 3 16 11 63 
=3 313 39 X X)O(YU M 12 9 16 11 52 
;4 33439 X F 12 5 3 2 
:5 334 18 WX5cic9CB M 12 4 it 1 39 
6 33411 : IMM7@cXlK .4 12 9 
is 11 44 
-7 3.35 12 xi4YRl 12 4 14 5 42 
8 38513 4MRI) fc F 12 4 _16 
11 61 
i3 335 14 't44#äKXA40( M 12 3 11 3 32 
d 3 4615 VO(Rlt1 K 4 11 11 19 6 26 
71 38616 'E4ýCSSXaEX F 12 3 is 6 46 
72 346 17 : 19= INMI(X F 12 4 11 7 34 
73 337 18 X: AClHB 1t 11 12 9 14 1 41 
74 39719 =&BSx M 12 5 16 11 14 
75 39929 : UEtYSKx M 1t 11 11 1 73 
'e 3-3821 'E>QWä% 12 3 1 ti 7 51 
33822 : r, hgg7CX F 12 9 10 8 '2 
79 33323 M 12 5 18 11 29 
'9 34924 
%ýI 
F 12 5 16 3 52 
98 30925 : 4Qf}*RMM" F 12 9 12 4 37 
31 31426 : Oi11Rl4x M 11 10 16 11 "d 
92 31027 tu k M 12 2 11 5 33 ' 33 31028 iWaRS1ß4icfl M 12 9 to 9 113 
34 48181 : 1DIX M 12 11 13 2 39 
15 4 41 d2 : MC11BYXx F 12 2 3 5 '3 
36 44233 ? d'x? c9[NYAM M 11 11 14 1 41 
97 44244 V"W; X g m 12 9 16 4 36 
38 4,32 45 'Qc ARIA4XKX F 12 7 to 8 27 
19 43346 AMRILAR F 12 
2 
0 
0 
3 
16 
2 
11 
16 
56 9 4.334? : W&12 )M 1 9 11 1 39 91 4d488 : b4 X1t M F 
12 
12 7 18 11 29 92 
93 
44489 ?G 71fttm 
43425 'O=RZfIG(IA*& F 12 8 la 9 23 
94 444.2 4 OQtCtR3!? ýCR F i2 7 a 9 13 
i5 435 18 }C{x7tRXX M 12 9 14 9 43 
96 48511 : X, YRIm M 12 3 9 7 12 
97 436 12 : *=EAx Al 12 1 14 5 42 
8 43613 }Ot1 SV F it 11 15 it 41 
39 49714 Rx 4 
F 
12 
11 
3 
11 
3 
13 
18 
2 
21 
39 138 49715 kkfcadc 
N 12 4 i1 1 19 1 91 43716 XCAt31Y11 C 
F 12 6 9 19 ;4 1 42 
1 13 
49817 30"kf* 
4 19 18 : FO KIIt}FXXZ3 F 12 9 16 11 55 
1 34 40919 S cR&. wE M 12 9 18 3 24 
145 44928x? MRRR F 12 4 11 7 34 
136 418 21 Tit tbtf3ý( F 12 7 9 a 15 
147 41922 VOCMSX !( 12 9 18 5 25 
138 41323 JUXUCIAX F 11 11 18 3 14 
1-39 5a1 91 ? ZhtACkklift F 13 2 3 3 1 
11d 5 91 d2 XiK? KOEVV( N 13 r 15 6 46 
111 53283 XDOO LSXXl M 13 6 9 3 1.3 
112 53234 1 4tcRSä01 M 13 7 15 0 44 
113 58345 S)MMNX M 13 5 11 9 35 
114 59396 4IV42ZRCw" F 12 11 15 9 44 
its 53487 -TIM1AX? l. M 13 
2 12 3 37 
1 16 50488 1CNickf F 12 9 14 1 41 
it? 59589 )MOURIK F 13 7 10 l1 29 
its 5 05 10 S@9c9; 13 11 to 6 26 
119 513525 B. Y}i3 Kx( F 13 8 16 11 53 
128 58626 Sf}OUKi}90( M 13 2 to 9 29 
121 59611 1l MEO F 13 3 18 1 23 
122 536 12 MYUmsOC9XAX F 13 1 16 11 68 
123 50 713 R1üCä8EZC F 13 1 is 11 49 
124 587 14 P17exGd*60! 'ZfQýýdk F t3 3 13 2 39 
125 58715 %Z`E38Ri)9C N 13 5 16 11 54 
126 58816 BZx cKx)m M 13 5 9 18 21 
12 7 53917 Sah 1K c F 13 18 16 11 57 
128 58818 HAxHUX F 13 1 16 11 59 
129 58927 R140k11 4 13 1 13 2 39 
170 59919 WA>M M 13 8 9 3 17 
1 
132 51821 iiTMI. F 13 7 16 7 51 
133 5 18 22 Ux4Q1(1)4 N 13 4 is 11 40 
134 51823 yAx? "A]! M 13 2 ts 6 46 
135 51924 WI ii F 12 11 13 2 39 
136 
M 
68101 Hx Yý F 12 11 8 4 18 
137 601 82 W2) M N 13 6 16 11 59 
139 60124 F 13 9 14 9 43 
1: 9 63283 S1L N 13 9 18 5 25 
t48 68284 Sä7JZ1 M 13 b 15 6 46 
41 60: 85 2 1C M 13 9 11 11 36 i2 64396 i4? ) 4_X) F 13 3 15 1 
13 6. )4131 x&eecdUC>at N 13 3 15 11 5' 
144 58443 1ý X F 13 5 16 11 
145 644 33 F 13 to 14 
6 
9 
1 
13 
55 1 +5 534 49 KadxAbck F 13 9 1 1 
t' 6.35 18 st RAlkolid F 13 4 13 3 !4 
i8 68511 HYxAx ?I 13 10 16 11 55 
i3 6-31; 12 8Kxl41 ß)ZI F 13 5 12 3 13 
9 6 "3 715 Avrk&l AAH A 1 13 4 14 
9 s3 
5t 64613 AAxv lt F 13 3 12 16 
a 
1 
38 
49 52 
53 
6 a6 1s 
63716 
RQXX9ta* 
NA'N4iCX]OZ? IQWCIIii 
F 
F 
13 
13 
9 
7 1.6 1 49 
54 i4726 K: i? F#CC M 13 is 15 6 46 
55 68917 ja4'$E M t3 5 to 9 21 
56 6 18 18 H xHaätBX F 12 
13 
11 
5 
9 
1d 
3 
8 
17 
2ý 37 
59 
61823 
61927 
x1 cZR 
A: bL) & 
M 
F 1 3 5 5 6 4 1 
59 741d1 A? lXiBc&t* 13 2 16 
1 
1 
4 
49 s 
51 
7a102 
791 21 
MX: (, 4 
Rf \+attit? I1 
N 
F 
13 
13 
5 
3 t5 11 49 
2 742633 - a 44&x F 13 4 19 16 
1- 
'3 
23 
52 ;3 79284 ºt 9,0MUM M 12 11 9 7 19 4 70222 51i. Wm* 13 
13 
4 
8 11 11 36 55 
6 
783d5 
79386 
RI C 
axk"s 
M 
F 13 19 15 9 47 
57 74323 ftlM RA M 13 6 t1 2 31 
;8 74347 . 4A M 13 5 16 11 53 
59 78488 SA aR M 13 2 18 9 28 
78 74489 at Q ýtkkIt F 13 4 16 8 
52 
71 79424 K3= X M 13 9 13 11 4 
72 74518 QILE F 13 2 2 9 
73 78511 QKb: @lXES F 13 18 16 11 73 
74 74525 IS MAR M 12 11 11 9 35 
75 74612 IR? /2; X M 13 8 t1 3 32 
76 79613 *zM !I 13 4 11 9 775 
, 77 7a714 ýýx n 13 
6 16 11 55 
8 70715 TURF. %T 4 15 3 44 
79 7a715 X3Hýl4tflCR74ýC F 13 to 12 d 38 
1 18 78926 YYXX? 14 1I h 13 3 18 3 L2 
1 31 1 789 17 KAKI H 13 5 
11 5 33 
1', 2 749 IS cR7i C4 t F 12 11 11 1 33 
i13 7a919 XK=Mp9m n 13 10 11 1 33 
4 7 1028 3CRMwv4XSl3 1 h 13 I 'a 11 7 34 
1; 5 89181 k9: K]Y. M 13 4 18 9 Zi 
,6 $9 19 2 YJ6 MRAY8( F 13 4 
19 3 24 
17 84243 FR? lMklx F t3 9 1a 6 %6 
3 94234 M)" 4 13 2 11 1 33 
199 94245 4k1)= 1t 13 6 11 2 31 
i39 9d3ä6 S. 't)QHGYARm F 13 2 15 ä 46 
i 31 98347 am-L4RSf3i*« M 12 11 15 9 
i 32 9a398 N? t'X? 1xQ! X M 13 1 16 11 53 193 9i a4 89 Rx`C4KXR31 F 13 8 14 5 42 
194 84418 B&AWRIAX F 13 2 16 9 52 
1 35 94511 R5l: 094QBR F 13 3 15 d 47 
136 33512 Y2 )Bims F 13 9 t8 9 I'll 
I i7 88513 2)@+K29xxOBK 11 13 5 16 8 52 
138 89614 btß#kRlxx; 1tB M 12 11 16 11 53 
139 80615 RA: t44c F 12 11 12 3 37 
248 89616 3T: 4P4x9cIIR F 12 11 16 11 66 
291 887 17 Rx11ß4Z M t3 3 9 8 28 
242 88718 Ux44me*' iK F 13 18 18 8 27 
243 88819 94-lQT4z M 13 1 12 8 38 
244 88829 AAKwal Oi F 13 1 16 4 53 
245 88921 88)i8{ AXK M 13 4 7 8 5 
236 89922 H)AAc9M F 13 4 9 5 19 
247 80923 iKB)PW1K F 12 11 11 7 34 
298 88927 "Mtk F 13 2 9 1 9 
249 91824 22XZM F 13 5 15 11 48 
218 81825 2A A M 13 1 16 11 54 
211 81426 R4ý6 M 13 4 12 8 38 
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Appendix 9.111. 
Listings of TWINCL programs. 
get-twincl 
list 
TWINCL 
00010 
00020 
00030 
00040 
00050 
00060 
00070 
00080 
00090 
00100 
00110 
00120 
00130 
11 
00140 
00150 
00160 
00170 
00180 
00190 
00200 
00210 
00220 
00230 
00240 
00250 
00260 
00270 
00280 
00290 
00300 
00310 
00320 
00330 
00340 
00350 
00360 
00370 
00380 
0039U 
FILES DATA, WORK1 
DIM A$[254], B$[254], D$(254], T$[254], X$(254], Y$(2541. L$(254j 
DIM E(2001 
X$. " .......................................................... 
Ys-"----------------------------------------------------------------- 
Z$sýý######ä##########N###1U00900U0*099090909019 0000099##*##o#o*roo" 
K-0 
IF END #1 THEN 350 
PRINT 
PRINT Z$ 
PRINT 
READ #1; T$, D 
PRINT " 
PRINT T$; " IS THE NEXT TEXT. IT HAS 
FOR D1-1 TO D 
K-K+1 
PRINT Y$ 
READ #1; D$, A, M 
PRINT " "; Dl; " DELETION "; D1; " IS 
PRINT 
S-0 
FOR Al-1 TO A 
READ #1; A$, N, B$ 
S-S+N*LOG(N) 
PRINT X$ 
PRINT USING 270; Ai, A$, N, M*N 
IMAGE 3X, 2D, X, 11A, X, 2D, X, 3D, "% 
NEXT Al 
PRINT X$ 
N-100/M 
E[K]-S/N/LOG(N) 
"; D; " DELETIONS. " 
'11; D$; " . IT HAS "; A; "ALTERNATIVES 
PRINT " TOTALS "; 100/M; "1OO%"; " ENTROPY "; E(K] 
NEXT D1 
GOTO 90 
FOR I=1 TO K 
PRINT ß2; E[1] 
NEXT I 
PRINT " NO OF ENTROPIES "; K 
END 
get-cloze 
list 
CLOZE 
00010 FILES STUREC, TARGET, STUANS, DATA, WORKI, WORK2 
00020 DIM AS[2541, A[30], B$[254J, 8[30], T$[254], S$(254], U$[254]. DS(! 541 
00030 REM. P3 IS POINTER TO POSITION ON FILE 3. 
00040 P3a1 
00050 SO-0 
00060 S9a1.000OOE+07 
00070 IF END #2 THEN 1210 
00080 REM. FOR ALL TEXTS. 
00090 T-0 
00100 T-T+I 
00110 REM. GET NEXT TEXT. 
00120 READ #2, T; T$, D 
00130 PRINT 04; T$, D 
00140 PRINT "TEXT "; T$; " HAS "; D; " DELETIONS. " 
00150 REM. INITIALISE WORK SPACE. 
00160 FOR D1-1 TO D 
00170 READ #2; D$ 
00180 PRINT #5, D1; D$, 0, END 
00190 NEXT Dl 
00200 REM. FOR ALL STUDENTS. 
00210 IF END #1 THEN 870 
00220 S1-0 
00230 S1-S1+1 
00240 READ #1, S1; S, S$, X, C, R, Q, T1 
00250 REM. CHECK STUDENT. 
00260 IF S<SO THEN 230 
00270 IF S>S9 THEN 1090 
00280 REM. LOOK FOR THE TEXT AMONGST THOSE THE STUDENT HAS ANSWERED. 
00290 FOR T2-1 TO Ti 
00300 READ #1; U$, P1 
00310 IF U$-T$ THEN 350 
00320 NEXT T2 
00330 REM. STUDENT HAS NOT DONE THIS TEXT. 
00340 GOTO 230 
00350 REM. THE TEXT HAS BEEN DONE BY THE STUDENT. 
00360 REM. FIND STUDENTS ANSWERS. 
00370 IF P1 >- P3 THEN 400 
00380 READ #3,1 
00390 P3-1 
00400 FOR P2-P3 TO P1-1 
00410 READ #3; D2 
00420 FOR D1-1 TO D2 
00430 READ #3; A$, M 
00440 NEXT DI 
00450 NEXT P2 
00460 P3-P1+1 
00470 REM. FOR EACH DELETION. 
00480 READ #3; D2 
00490 IF D-D2 THEN 550 
00500 PRINT "ERROR "; T$, D, D2, S, P1 
00510 PRINT " INCONSISTANCY BETWEEN FILES. TEXT "; T$; " HAS "; D; "DELETIONS 
00520 PRINT "BUT STUDENT "; S$; " NUMBER "; S; " HAS ONLY "; D2; 
00530 PRINT "OF THEM POINTED TO AT "; P1 
00540 GOTO 230 
00550 FOR D1-1 TO D 
00560 REM. READ STUDENTS ANSWER. 
00570 READ #3; U$, M 
00580 READ #5, D1; D$, A 
00590 PRINT I6,1; D$, A 
00600 REM. FOR EACH ALTERNATIVE. 
00610 FOR Al-1 TO A 
00620 REM. READ NEXT ALTERNATIVE. 
00630 READ #5; A$, N 
00640 LF U$#A$ THEN 730 
00650 REM. ANSWER FOUND. 
00660 PRINT #6; A$, N+1 
00670 REM. COPY REST OF WORK1 ONTO WORK2. 
00680 FOR A2-A1+1 TO A 
00690 READ #5; A$, N 
00700 PRINT #6; A$, N 
00710 NEXT A2 
00720 GOTO 780 
00730 PRINT #6; A$, N 
00740 NEXT Al 
OU750 REM. NEW ANSWER. 
00760 PRINT #6; U$, 1 
OU770 A-A+l 
00780 REM. COPY WORK2 ONTO WORKI. 
OU790 READ #6,1; D$, A1 
00800 PRINT #5, D1; D$, A 
00810 FOR Al-1 TO A 
00820 READ #6; U$, N2 
00830 PRINT 05; U$, N2 
00840 NEXT Al 
00850 NEXT DL 
00860 GOTO 230 
00870 REM. SORT ANSWERS OUT. 
00880 FOR D1-1 TO D 
00890 READ #5, D1; D$, A 
00900 PRINT #4; D$, A 
00910 M-0 
00920 FOR Al-1 TO A 
00930 READ #5; A$, N 
00940 M-M+N 
00950 A(AIJ-N 
00960 B(A1J-A1 
00970 NEXT Al 
00980 T2-O 
00990 FOR Al-1 TO A-1 
01000 IF A[A1] >- A(A1+1] THEN 1080 
01010 T1-A[A1J 
01020 A[A1J-A[A1+1J 
01030 A[AI+l]-TI 
01040 T1-B(A1] 
01050 B[A1J-B[A1+1] 
01060 B(A1+1]-T1 
01070 T2-1 
01080 NEXT Al 
01090 IF T2#0 THEN 980 
01100 M-100/M 
01110 PRINT #4; M 
01120 FOR Al-1 TO A 
01130 READ #5, D1; D$, A 
01140 FOR A2-1 TO B[Al] 
01150 READ 05; A$, N 
01160 NEXT A2 
01170 PRINT #4; A$, N, "*", END 
01180 NEXT Al 
01190 NEXT D1 
01200 GOTO 100 
01210 PRINT #4; END 
01220 END 
get-state 
list 
STATS 
00010 REM. ASSUMES THAT TIDY HAS BEEN RUN. 
00020 FILES STUREC, TARGET, STUANS 
00030 DIM A$[254], B$[254], R$[254], S$(254], T$(254J, V[31, N(3J, M(31, R(31. C(3J, Q(31 
00050 REM. INITIALISE STATISTICAL VARIABLES. 
00060 MAT V-ZER 
00070 MAT R-ZER 
00080 MAT C-ZER 
00090 HAT Q-ZER 
00100 MAT M-ZER 
00110 MAT N-ZER 
00120 MAT T-ZER 
00125 P2-1 
00126 READ #3,1 
00130 REM. INPUT STUDENT DETAILS. 
00140 PRINT TYPE MIN AND MAX VALUES OF: " 
00150 PRINT STUDENT NUMBERS "; 
00160 INPUT S0, S9 
00170 PRINT " CHRONOLOGICAL AGES 
00180 INPUT CO, C9 
00190 PRINT " READING AGES 
00200 INPUT R0, R9 
00210 PRINT " QUOTIENTS 
00220 INPUT QO, Q9 
00230 PRINT " ALL TEXTS BEGINING WITH "; 
00240 INPUT B$ 
00250 L-LEN(B$)-1 
00260 IF B$[L+1, L+1]-"*" THEN 300 
00270 L--L 
00280 IF B$[1,1]_"*" THEN 300 
00290 L-2000 
00300 REM. FOR ALL STUDENTS SATISFYING CRITEREA. 
00310 IF END #1 THEN 840 
00320 1-0 
00330 I=I+1 
00340 READ #1, I; S, S$, X, C, R, Q, T 
00350 REM. CHECK STUDENT OK. 
00360 IF S<S0 THEN 330 
00370 IF S9<S THEN 840 
00380 IF C<CO OR C>C9 THEN 330 
00390 IF R<RO OR R>R9 THEN 330 
00400 IF Q<Q0 OR Q>Q9 THEN 330 
00410 REM. FOR ALL TEXTS THAT THIS STUDENT HAS DONE. 
00420 FOR T1=1 TO T 
00430 READ #1; T$, P1 
00440 REM. CHECK TEXT SATISFIES CRITERION. 
00450 IF L-0 THEN 560 
00460 IF L<1000 THEN 490 
00470 IF T$UB$ THEN 820 
00480 GOTO 560 
00490 L1-LEN(T$) 
00500 IF ABS(L)>L1 THEN 820 
00510 IF L<O THEN 540 
00520 IF T$[1, L]#B$[1, L] THEN 820 
00530 GOTO 560 
00540 L-1-L 
00550 IF T$[LI-L+2, L1]#B$[2, L] THEN 820 
00560 REM. 
00570 IF P2 <- P1 THEN 610 
00580 P2-1 
00590 READ #3,1 
00600 PRINT "WARNING I Winding back STUANS. " 
00610 FOR P-P2 TO P1-1 
00620 READ /3; D 
00630 FOR D1-1 TO D 
00640 READ #3; R$, M 
00650 NEXT D1 
00660 NEXT P 
00670 REM. FOR ALL DELETIONS. 
00680 Al-0 
00690 READ 03; D 
00700 FOR D1-1 TO D 
00710 READ t3; R$, M 
00720 Al=AI+M 
00730 NEXT Dl 
00740 T[X]=T[X]+D 
00750 P2-P1+1 
00760 V(X]=V(XJ+A1*A1 
00770 R[X]=R[X]+R 
00780 C[X]=C(X]+C 
00790 Q(X]=Q(XJ+Q 
00800 M[X]-M[X]+A1 
00810 N(X]-N[X]+1 
00820 NEXT Ti 
00830 GOTO 330 
00840 PRINT " ANY MORE CATEGORIES 
00850 INPUT AS 
00860 IF A$[1,1]-"Y" THEN 125 
00870 REM. PRINT. 
00880 N(3]-N[2]+N(1] 
00890 IF N(3]>0 THEN 920 
00900 PRINT "NO STUDENTS SATISFY THESE CRITERIA. " 
00910 GOTO 1240 
00920 M[31-M[2]+M(lj 
00930 R[3]-R[2]+R[1] 
00940 C(3]-C(2]+C[1] 
00950 Q(31-Q[21+Q[1] 
00960 T[31-T[2]+T(1) 
00970 V(3]-V[2]+V[1] 
00980 FOR K-1 TO 3 
00990 N[K]=(1 MAX N[K]) 
01000 T[K]=(1 MAX T[K])/N[K] 
01010 R[K]=R(K]/N[K] 
01020 Q[K]-Q[K]/N[K] 
01030 C[K]-C[K]/N[KJ 
01040 M[K]-M[K]/N[K] 
01050 V[K]-V[K]/N[K]-M[K]*M[KJ 
01060 NEXT K 
01070 PRINT USING 1080 
01080 IMAGE " VARIABLE * FEMALE 
01090 IMAGE IOX, 3(3D. D, BX) 
01100 PRINT " CHRONOLOGICAL AGE "; 
01110 PRINT USING 1090; C[2], C[1], C[3] 
01120 PRINT " READING AGE "; 
01130 PRINT USING 1090; R[2], R[1], R[31 
01140 PRINT " QUOTIENT "" 
HALB " TOTAL 
01150 PRINT USING 1090; Q[21, Q(1], Q[3] 
01160 PRINT " SCORE (PER TEXT ) "; 
01170 PRINT USING 1090; M(2], M(1], M(3] 
01180 PRINT "X SCORE (PER TEXT )"; 
01190 PRINT USING 1090; 100*M(2]/T(2], 100*M(1j/T(1], 100*M(31/T(3J 
01200 PRINT " STANDARD DEVIATION "; 
01210 PRINT USING 1090; SQR(V[2]), SQR(V[1J), SQR(V(31) 
01220 PRINT " No OF STUUNTS*TEXTS"; 
01230 PRINT USING 1090; N[2], N[1], N[3] 
01240 PRINT ARE MORE STATISTICS WANTED "; 
01250 INPUT A$ 
01260 IF A$[1,11-"Y" THEN 50 
01270 END 
get-bullsi 
list 
BULLSI 
00010 FILES TARGET 
00020 DIM T$[254], A$[254], B$[254], D$[254] 
00030 PRINT 
00040 PRINT "TEXT NAME "; 
00050 INPUT T$ 
00060 IF T$-"NONE" THEN 450 
00070 REM. LOOK FOR TEXT. 
00080 IF END #1 THEN 260 
00090 T-0 
00100 T-T+1 
00110 READ #1, T; A$ 
00120 IF TS#A$ THEN 100 
00130 REM. TEXT ALREADY HERE. 
00140 PRINT "TEXT "; T$; " IS ALREADY HERE. ITS DELETIONS ARE: " 
00150 READ #1; D 
00160 FOR D1=1 TO D 
00170 READ #1; D$ 
00180 PRINT 01, D$ 
00190 NEXT D1 
00200 PRINT "WHAT DO YOU WANT DONE WITH IT "; 
00210 INPUT B$ 
00220 IF B$[1,1]&"C" THEN 270 
00230 IF 8$[1,1]#"D" THEN 30 
00240 PRINT #1, T; "NONE", O, END 
00250 GOTO 40 
00260 IF END #1 THEN 420 
00270 PRINT 01, T; T$, END 
00280 IF END #1 THEN 440 
00290 PRINT "NO OF DELETIONS "; 
00300 INPUT D 
00310 IF D>0 THEN 340 
00320 PRINT "NUMBER MUST BE AN INTEGER GREATER THAN ZERO. " 
00330 GOTO 290 
00340 PRINT #1; D, END 
00350 REM. FOR EACH DELETION. 
00360 FOR D1-1 TO D 
00370 PRINT "WORD "; Dl ; It ISol ; 
00380 INPUT D$ 
00390 PRINT #1; D$, END 
00400 NEXT D1 
00410 GOTO 30 
00420 PRINT "THE TARGET FILE IS FULL. " 
00430 GOTO 450 
00440 PRINT "TOO MUCH DATA FOR THIS TEXT. " 
00450 END 
get-record 
list 
RECORD 
00010 FILES STUREC 
00020 DIM S$[254], X$[10], A$[254), B$[254), T$[254J 
00030 PRINT 
00040 PRINT "STUDENT PARTICULARS" 
00050 PRINT "No"; 
00060 INPUT S 
00070 REM. NUKBER CHECK. 
00080 IF S-0 THEN 930 
00090 IF S-INT(S) AND S>0 THEN 120 
00100 PRINT "NUMBER MUST BE AN INTEGER >- 0" 
00110 GOTO 50 
00120 IF END O1 THEN 470 
00130 1-0 
00140 I-I+1 
00150 READ #1, I; A, A$, X, C, R, Q 
00160 IF AiS THEN 140 
00170 PRINT "STUDENT INFORMATION ALREADY HERE. IT IS: " 
00180 X$-"M" 
00190 IF X#1 THEN 210 
00200 X$-"F" 
00210 C1-INT(C) 
00220 C2-INT((C-C1)*12+. 5) 
00230 R1-INT(R) 
00240 R2-INT((R-RI)*12+. 5) 
00250 PRINT 
00260 PRINT "NO"; S 
00270 PRINT "NAME "; A$ 
00280 PRINT "SEX "; X$ 
00290 PRINT "CHRONOLOGICAL AGE"; Cl; "YEARS AND "; C2; "MONTHS" 
00300 PRINT "READING AGE"; Rl; "YEARS AND"; R2; "MONTHS" 
00310 PRINT "QUOTIENT"; Q 
00320 PRINT "WHAT DO YOU WANT DONE WITH IT "; 
00330 INPUT B$ 
00340 IF B$[1,11-"C" THEN 380 
00350 IF B$[1,1]#"D" THEN 30 
00360 PRINT #1, I; 0, "NONE", 0,0,0,0,0, END 
00370 GOTO 30 
00380 PRINT "WHERE DO YOU WANT TO START "; 
00390 INPUT 8$ 
00400 IF B$[1,1)-"N" THEN 470 
00410 S$-A$ 
J0420 IF B$[1,1]-"S" THEN 500 
00430 IF B$[1,1]-"C" THEN 600 
00440 IF B$(1,1]-"R" THEN 670 
00450 IF B$[1,1J-"Q" THEN 740 
00460 IF B$[1,1]-"T" THEN 810 
00470 PRINT "NAME"; 
00480 INPUT S$ 
00490 IF S$-"NONE" THEN 50 
00500 PRINT "SEX"; 
00510 INPUT X$ 
00520 REM. SEX CHECK. 
00530 X-2 
00540 IF X$[1,1]#"F" THEN 570 
00550 X-1 
00560 GOTO 600 
00570 
00580 
00590 
00600 
00610 
00620 
00630 
00640 
00650 
00660 
00670 
00680 
00690 
00700 
00710 
00720 
00730 
00740 
00750 
00760 
00770 
00780 
00790 
00800 
00810 
00820 
00830 
00840 
00850 
00860 
00870 
00880 
00890 
00900 
00910 
00920 
00930 
IF THEN 600 
PRINT "ODD SEX "; X$ 
GOTO 500 
PRINT "CHRONOLOGICAL AGE Y, M "; 
INPUT C1, C2 
REM AGE CHECK. 
IF C1-INT(C1) AND Cl >- 0 
PRINT "THE AGE MUST BE IN 
GOTO 600 
C-C1+C2/12 
PRINT "READING AGE Y, M "; 
INPUT ß1, R2 
REM. READING AGE CHECK. 
IF RI >- 0 AND RI-INT(R1) 
PRINT "THE AGE MUST BE IN 
GOTO 670 
R-R1+R2/12 
PRINT "QUOTIENT"; 
INPUT Q 
REM. QUOTIENT CHECK. 
IF Q >- 0 THEN 800 
AND C2-INT(C2) AND C2 >- 0 THEN 660 
YEARS AND MONTHS. " 
AND R2 >- 0 AND R2-INT(R2) THEN 730 
YEARS AND MONTHS. " 
PRINT "QUOTIENT MUST BE >-0. " 
GOTO 740 
IF END i1 THEN 920 
PRINT "No OF TEXTS "; 
INPUT T 
PRINT #1, I; S, S$, X, C, R, Q, T, END 
FOR T1-1 TO T 
PRINT "TEXT "; 
INPUT T$ 
PRINT "POINTER "; 
INPUT P 
PRINT #1; T$, P, END 
NEXT Ti 
GOTO 30 
PRINT "STUDENT RECORDS FULL. " 
END 
get-draw 
list 
DRAW 
00010 REM. DRAW. 
00020 REM. 
00030 REM. DRAWS A GRAPH OF AGREEMENT SCORES 
00040 REM. 
00050 FILES SORTED 
00060 DIM A$[254], B$[254], D$[254] 
00070 IF END #1 THEN 230 
00080 FOR K=1 TO 2000 
00090 READ #1; D$, A, M 
00100 READ #1; A$, N, B$ 
00110 S=N*LOG(N) 
00120 FOR A1=2 TO A 
00130 READ #1; B$, N, B$ 
00140 S=S+N*LOG(N) 
00150 NEXT Al 
00160 N_100/M 
00170 E=S/N/LOG (N) 
00180 PRINT K; TAB(5); D$; TAB(20); A$; TAB(40); 
00190 IMAGE D. 2D 
00200 PRINT "1"; TAB(40+20*E); "*"; TAB(60); 
00210 PRINT USING 190; E 
00220 NEXT K 
00230 END 
OF TWINCLE DATA. 
get-mark 
lint 
MARK 
00010 FILES STUREC, TARGET. STUANS, WORK, NO 
00020 DIM A3[2541.3$[254], TS[2541, SS(2541, R8(2541 
00030 REM. FIND END OF #3 
00040 P=0 
00050 READ 03,1 
00060 IF END #3 THEN 120 
00070 READ #3; D1 
00080 P =P+1 
00085 FOR I3=1 TO Dl 
00090 READ #3; R$, M 
00100 NEXT 13 
00110 GOTO 70 
00120 PRINT "STUDENT No "; 
00121 IF END #3 THEN 691 
00130 INPUT S 
00140 IF S <= 0 THEN 710 
00150 IF END #1 THEN 220 
00160 REM. LOOK FOR STUDENT. 
00170 I=0 
00180 I _I+1 
00190 READ f1, I; S1 
00200 IF S#S1 THEN 180 
00210 GOTO 240 
00220 PRINT "STUDENT NOT FOUND. " 
00230 GOTO 120 
00240 PRINT "TEXT "; 
00250 INPUT TS 
00260 IF TS="NONE" THEN 120 
00270 IF END #2 THEN 340 
00280 REM. LOOK FOR TEXT. 
00290 I1=0 
00300 I1=11+1 
00310 READ 02, I1; A$, D 
00320 IF A$#T$ THEN 300 
00330 GOTO 360 
00340 PRINT "TEXT NOT FOUND. " 
00350 GOTO 240 
00360 REM. LOOK FOR STUDENT RESPONSE. 
00370 READ #1, I; S, S$, X, C, R, Q, T 
00380 PRINT #4,1; S, S$, X, C, R, Q, T, END 
00390 FOR T1=1 TO T 
00400 READ #1; A$, P1 
00410 IF A$=T$ THEN 490 
00420 PRINT #4; A$, P1 
00430 NEXT Ti 
00440 REM. NEW TEXT FOR THIS STUDENT. 
00450 T =T+1 
00460 P=P+1 
00470 PRINT #4; T$, P, END 
00480 GOTO 510 
00490 PRINT "STUDENT HAS ALREADY DONE THIS QUESTION. " 
00500 GOTO 240 
00510 REM. COPY RECORD BACK AGAIN. 
00520 READ I4,1 ; S, S $, X, C, R, Q, T 1 
00530 PRINT l1, I; S, S$, X, C, R, Q, T, END 
00540 FOR T1=1 TO T 
00550 READ #4; R$, P1 
00560 PRINT #1; R$, P1, END 
00570 NEXT Ti 
00580 REM. INPUT RESPONSES AND MARK THEM. 
00590 PRINT "RESPONSES " 
00595 PRINT I3; D 
00600 FOR D1=1 TO D 
00610 M=0 
30620 INPUT R$ 
00630 READ 42; A$ 
00640 IF A$IR$ THEN 660 
00650 M =1 
00660 PRINT #3; R$, M, END 
00670 NEXT Dl 
00690 GOTO 240 
00691 PRINT "STUREC FULL" 
00692 GOTO 710 
30700 PRINT "TOO MUCH DATA FOR THIS STUDENT. " 
00710 END 
Appendix 10. i. 
Listing of the computer program TITANS 
10 OUT 9,189 \ DIM A$(8) 
"0 REM *** TITANS * DEVELOPMENT EIGHT * VERSION B* 
30 REM *** COPYRIGHT A. F. S *** 
40 CHR$(27), "J" \! CHR$(27), "N" \! CHR$(27), "E" \! CHR$(27), "M^ 
50 "TITANS * TEXT INSPECTION TIME AND STRESS *" 
60 FOR I-1 TO 2000 \ NEXT \! CHR$(27), "O"\! \! 
70 ! "WHICH TEXT DO YOU WANT TO USE (INPUT FILENAME)", \ INPC*L AS \! \! 
90 "DO YOU WISH TO CHAIN COMPREHENSION TEST (Y OR N)", \INPUT CS\! \OUT 0,159 
90 IF CS<>"Y" THEN 100 \ OPEN #4, "FCOMP" \ WRITE #4, A$ \ CLOSE #4 
100 OPEN #1, A$ \! "PLEASE INPUT SUBJECTS I. D. CODE", \ INPUT 0S \! \! 
110 ! "TO LOAD TEXT IN MEMORY TYPE R" \1\ GOTO 140 
120 ! "I FEAR YOU HAVE MISTYPED. IF YOU DO NOT WISH TO PROCEED TYPE E" 
130 IF T$<>"E" THEN 120 \ CLOSE #1 \ COT_O 1100 
140 TS-INCHAR$(O) \ IF T$<>"R" THEN 120 
150 ! CHR$(27), "N", \! CHR$(27), "F", \! \! \! \! 
160 !\! "LOADING AND SORTING TEXT. " \! \! 
170 REM**LOAD TEXT STRING INTO RAM AND IDENTIFY SENTENCES** 
180 DIM SS(12800) \ L-1 \ DIM F(200) \ F(1)eO \ N-2 \ M-2 
190 READ #1, SS(75*(L-1)+1,75*L) 
200 REý^**SEARCH FOR THE NUMBER FULL STOPS ETC. ** 
210 FOR I-75*(L-1)+1 TO 75*L 
320 IF SS(I, I)<> ". " THEN IF S$(I, I)<> "? " THEN IF S$(I, I)<> THEN 240 
230 GOTO 250 
'40 IF SS(I, I)<> ": " THEN IF S$(I, I)<> "; " THEN 260 
250 FF(N)-I+1\11-N+1\M-M+1 
260 NEXT 
270 IF TYP(1) -0 THEN 300 
280 L-L+1 
290 GOTO 190 
300 ! CHRS(27). "J" \! CHR$(27), "G", \! CHR$(27), "0", 
310 ! "TEXT NOW LOADED AND SORTED. LOADING TIMER MACHINE-CODE. " \! \! 
320 M1-32 \ OPEN #3, "TIMER" 
330 READ #3, A \ FILL(M1), A \ M1-M1+1\ IF M1<76 THEN 330 
340 CLOSE 03\ ! "MACHINE-CODE LOADED" \! 
350 ! "LOADING CSR MACHINE CODE. " \ OPEN #3, "GSR" \ M2-100 
360 READ 43, G \ FILL(M2), G \ M2-M2+1 
370 IF M2<168 THEN 360 \ CLOSE #3 
380 \! \! "MACHINE CODE LOADED. " \! \! \! CHR$(27), "N"\ ! ClHR$(27), "E" 
390 "CHECK INTERFACE ON AND RESET. " \! \! \! CHR$(27), "0" 
400 ! "WHEN SUBJECT READY TYPE R TO START RUN" \! \! 
410 ! "TO ABORT AT THIS POINT TYPE Q"\T$-INCHAR$(O)\IF T$-"R" THEN 440 
420 IF T$<>"Q" THEN 400 
430 CLOSE #1 \ CLOSE #2 \! "ERASE SUBJECT I. D. FILE. " \ END 
440 REM ** SETTING UP TEXTPRINT VARIABLES 
450 L-1 \ N-2 \ M-M-1 
460 REM**GIVE TAPED INSTRUCTIONS TO SUBJECT** 
470 GOSUB 820 
480 ! CHR$(27), "J" \I CHR$(27), "N" \! CHR$(27), "E" 
490 ! "X XXXXXXXXXXXXXX"\! CHR$(7) \I CHR$(27), "O" 
500 FILL(11544), 1 \ G-400 \ T-256 \ Z-CALL(32) \ F$-INCHAR$(0)\! CHR$(27), "J" 
310 IF F(N)>75*L THEN 530 
520 1 S$(F(N-1)+I, F(N)), \ GOTO 590 
530 ! SS(F(N-1)+1,75*L) 
540 L-L+1 
550 IF F(N)>75*L THEN 570 
560 ! S$(75*(L-1)+1, F(N)), \ GOTO 590 
570 ! S$(75*(L-1)+1,75*L) \ GOTO 540 
580 
590 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
730 
740 
750 
760 
770 
80 
790 
900 
310 
820 
830 
840 
850 
360 
870 
880 
390 
900 
910 
920 
930 
940 
950 
960 
970 
980 
990 
1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1.080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
REM**TIME LOOP** 
FILL(76), 0 \ FILL(77), 0 
Z-CALL(100) \ D-85 \ A2$-"O" 
FOR I=1 TO 4 
Al=EXAM(D) \ A1$-CHR$(A1) \ A2$-A2$+A1$ 
D-0+1 \ NEXT 
V-VAL(A2$) \ IF Z=0 THEN Z-CALL(154) 
V1-INT(V/256) \ FILL(G), V1 
V2=V-(V1*256) \ FILL(G+1), V2 
IF Z-0 THEN 720 
T1-INT(Z/256) \ FILL(T), T1 
T2-Z-(TI*256) \ FILL(T+1), T2 \ T-T+2 \ G-G+2 
FILL(G), 21 \ FILL(G+1), 179 
G-G+2 \ IF N>-M THEN 730 \ N-N+1 \ GOTO 510 
G-0+2 \ GOTO 600 
FILL(G), 26 \ FILL(G+1), 10 \ FILL(11544), O 
Z-CALL(40) 
REM** FURTHER TAPED INSTRUCTIONS TO SUBJECT ** 
IF CS<>"Y" THEN 800 
GOSUB 820 
OUT 0,159 
CHAIN "ECOMP" 
!\! \! "TREAD & GREAD FOR T&G VALUES" 
OUT 0,159 \ END 
REM**PLAY SUBROUTINE** 
REM**B=STATUS OF TAPE RECORDER** 
REM**THIS VARIABLE NAME CAN BE CHANGED TO FIT 
REM**SUBROUTINE STARTS HERE** 
B=INF(O) 
IN THE USER PROGRAM** 
IF 3-255 THEN ! "CASSETTE NOT CONNECTED" ELSE 880 \ GOTO 1080 
IF B0220 THEN 1020 \ REM**220 IS GOOD STATUS** 
OUT 0,222 \ REM**PLAY CODE** 
FOR I-1 TO 2000 \ NEXT I\ REM**VAR I CAN BE CHANGED** 
B-INP(0) \ REM**READ TAPE STATUS** 
FOR I-1 TO 300 \ NEXT I\ REM**DELAY FOR VOLTS TO SETTLE** 
REM**VAR B CAN HAVE IT'S NAME CHANGED** 
IF B-84 THEN 910 \ REM**84 IS COO SSTAT AND SPEECH** 
IF B<>92 THEN 1020\ REM**92 IS GOOD STAT AND GAP** 
J-1 
B-INP(0) 
FOR I-1 TO 50 \ NEXT I 
IF B-84 THEN 910 
IF J-3 THEN 1070 
J-J+1\GOTO 970 
IF B-252 THEN I "NO CASSETTE INSERTED" ELSE 1030 \ COTO 1090 
IF B-222 THEN ! "FIVE VOLT FUSE HAS FAILED" ELSE 1040 \ COTO 1090 
IF B-221 THEN ! "TWELVE VOLT FUSE HAS FAILED" ELSE 1050 \ COTO 1090 
IF B-223 THEN I "MAINS HAS FAILED" ELSE 1060 \ GOTO 1090 
GOTO 910 
OUT 0,159 
RETURN 
OUT 0,159 
END 
REM**REWIND SUBROUTINE** 
REM**B-STATUS OF TAPE RECORDER** 
REM**THIS VARIABLE NAME CAN BE CHANGED TO FIT 
REM**SUBROUTINE STARTS HERE** 
B-INP(0) 
IN THE USER PROGR»1*" 
1160 IF B-255 THEN ! "CASSETTE NOT CONNECTED" ELSE 1170\GOTO 1300 
1170 OUT 0,189 \ REM**REWIND CODE** 
1180 FOR 1-1 TO 70 \ NEXT I\ REM**VAR I CAN BE CHANGED** 
1190 B-INP(0) \ REM**READ TAPE STATUS** 
1200 FCR I-1 TO 250 \ NEXT I\ REM**DELAY FOR VOLTS TO SETTLE** 
1210 REM**VAR B CAN HAVE IT'S NAME CHANGED** 
: 220 :F 3-92 THEN 1190 \ REM**92 IS GOOD STAT AMD REWIND** 
1230 IF 8-220 THEN 1290 \ REM**220 IS GOOD STAT AND E. O. T. ** 
1240 IF 3-252 THEN ! "NO CASSETTE INSERTED" ELSE 1250 \ GOTO 1310 
1250 IF 3-222 THEN ! "FIVE VOLT FUSE HAS FAILED" ELSE 1260 \ COTO 1310 
1260 IF B-93 THEN ! "TWELVE VOLT FUSE HAS FAILED" ELSE 1270 \ GOTO 1310 
1270 IF B-87 THEN ! "MAINS HAS FAILED" ELSE 1280 \ GOTO 1310 
1280 GOTO 1190 
1290 OUT 0,159 
1300 RETURN 
1310 OUT 0,159 
1320 END 
Appendix 10. ii. 
Graphs of Variation in Skin Conductance Response 
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